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ABSTRACT 

Problems relative to the establishment of effective 
and relevant Clinical pharmacy services were recognized 
during the residency component of the author's graduate 
program in’Clinical Pharmacy. Since drug information -- 
its collection, selection, evaluation and communication -- 
is considered the basis of clinical pharmacy, problems 
related to it were Investigated, 

Literature, reporting drug interactions, was 
evaluated and it was demonstrated that many limitations 
and shortcomings are present in the current literature, 

In a retrospective medical records survey it was 
found that several drugs are prescribed together in 
practice and often in the same combinations which, accord- 
ing to the literature, have the potential for interacting 
and altering each others effects. 

Finally a comparative evaluation of the time 
required to screen drug therapy for potential interactions 
was undertaken. The study was done in two hospitals, 
using a centralized approach in one and a decentralized 
one in the other. From. the point of view of time require- 
ments, the centralized system was apparently the more 


efficient of the two approaches. 
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INTRODUCTION 


The concept of clinical pharmacy has widespread 
acceptance but it has different meanings for different 
people. Indeed, Francke suggests that there is a need 
for two definitions of clinical pharmacy-- "'one as a clin- 
ical component of an educational experience and the other 
as a mode of professional practice" (1). The Curriculum 
Committee of the American Association of Colleges of Pharm- 
acy has defined clinical pharmacy as ''that area within the 
pharmaceutical curriculum which deals with patient care 
with emphasis on drug therapy'' (2). Francke has modified 
this definition and says, "Educationally, clinical pharmacy 
may be defined as a concept which considers the treatment 
and care of patients by members of the health team in the 
presence of pharmacy students with particular emphasis on 
the safe and appropriate use of drugs'' (1). These statements 
reflect the necessity for teaching students how to identify 
the need for and the application of their extensive know- 
ledge of drug products as related to drug uSage. 

"The practice of clinical pharmacy maintains the 
same principal concept but here the pharmacist replaces the 
student and utilizes professional judgment based on his 
theoretical knowledge while working with members of the 
health care team to foster the safe and appropriate use of 
drugs in patientse i )). 

Tyler states that "In practice, it is patient- 
oriented and includes not only the dispensing of required 
medication, but also advising the patient on the proper use 
of all medications, both prescribed and patient-selected. 
It also utilizes the pharmacist as an information source 
for members of the medical and other health professions on 
all matters pertaining to drugs and their dosage forms'' (3). 

In essence, clinical pharmacy is a patient-centered 
pharmacy practice and clinical pharmacy education prepares 


the student to function in this capacity in any environment. 
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The efficacy and safety of drug use are as much a profess- 
ional obligation to the ambulatory patient as they are to 
the institutionalized one, Thus, there is no need to diff- 
erentiate amongst the functions performed by a professional 
pharmacist in a, hospital, in a clinic dispensary or in a 
COMM Unicty; satoreé.). The most. generally accepted objectives of 
clinical pharmacy, applicable to both the community and the 
institutional pharmacists, have been clearly outlined by 
Piatrek Se (is) cars fod] owise: 

mM. Wal aerenance of “pat Tenterdarugs records ‘of tbotihnvrx 


legend and OTC drugs for the benefit of both the 
patient and the physician: 


2. the monitoring of drug therapy for possible adverse 
drug reactions, .of drug=drug, drug-food, and dirug- 
laboratory test interactions; this includes multiple 
prescriptions from the same physician for the same 
patient, single prescriptions from more than one 
physician for the same patient and interaction of 
self-medication drugs with prescribed drugs. 


3. professional advice to the patient on the proper 
use of all drugs, both prescribed and self-selected, 
their possible side effects, contraindications, 
storage conditions, etc. 


4, information source to the physician for reliable 
value judgments on the choice of drugs and the 
comparative therapeutic merits of drugs. 


on orientation of the patient to the health care 

system, including information on where and how he 

enters the system and the benefits he can expect 

from ites 

It must be recognized that many pharmacists in all 

types of pharmacy practice are attempting to fulfil some or 
al tiof these 6b jiéct ives and that "therrrsuccests Win (th usatitvenpt 
ranges from a low level to a-very admirable level. "Since 
the concept of clinical pharmacy is everywhere in the develop- 
mental stage, the difference in practice is mainly in the 
approach and level of sophistication" (5). The approach and 
level of sophistication are dependent upon the pharmacist's 


interpretation of clinical pharmacy and upon his experience, 
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education and motivation, as well as upon the unique 
characteristics of his site of practice which may necess- 
itate a different emphasis, For example, in hospitals the 
approach to providing pharmacy services varies from hospital 
to hospital. A multitude of variables such as the size of 
the hospital, the nature of the hospital-- that is, whether 
it is privately-owned or community-owned, and whether it is 
an active-treatment facility or an extended-care facility -- 
the type of drug distribution system employed and other fac- 
tors influence the nature and sophistication of pharmacy 
services provided. 

Because of the many variables in pharmacy practices, 
a universal formula cannot be designed and prescribed for 
the implementation of clinical pharmacy practice. There are 
many techniques frequently promoted for the surveillance of 
drug usage and for the communication of drug information; 
however, from personal experience in the inpatient area of 
a teaching hospital, many of these are not always economic- 
ally feasible as a service function (6). There is a need for 
the analysis of these techniques and for the design of a 
relevant approach for providing adequate clinical pharmacy 
services in the inpatient area of hospitals (7). 

What are the potential problems generated by in- 
adequate drug information? What is the clinical significance 
of these problems? How can pharmacy effectively influence 
the solution of these problems? These are a few of the types 
of questions that require answering in order that a relevant 


approach can be developed. 
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a hee LITERATURE AND RESIDENCY REVIEW 


Drug information jis the basis of clinical pharmacy. 
Without adequate and relevant knowledge about drugs the 
pharmacist cannot contribute in the promotion of safe and 
effective dirug. therapy.» To. attain thils end the pharmacist 
must be constantly involved in the selection, evaluation, 
compilation and communication of relevant and accurate 
drug information, 

There are several methods by which the pharmacist 
can participate in the communication of drug information. 
The method which he selects will depend on whether he is 
communicating with the patient or with health care personnel 
and it will depend on whether the pharmacist is collecting 
or disseminating information. 

The concept of a pharmacist providing drug inform- 
ation is not new. He has always provided the physician 
and nurse with the traditional type of information about 
drug sources, dosages, formulation and cost (8,9). This 
is information that the pharmacist can provide without 
knowledge of the physical, chemical or biological behavior 
of drugs (9) and without knowledge about the clinical back- 
ground of a patient. The pharmacist can also provide a 
more sophisticated type of information which requires the 
application of his knowledge of the physical, chemical and 
biological properties of drugs to drug usage. These aspects 
must be considered when answering questions about drugs 
such as those dealing with compatibility, milliequivalents, 
the absorption, distribution and fate of drugs in the body, 
duration of action, side effects and antidotes (9). +f 
great many pharmacists are providing this type of inform- 
ation adequately. 

A second type of drug information which some pharm- 
acists are now providing to physicians and other health 
care personnel as part of clinical pharmacy services, 


(10,11,12) may be classified as "potential" information. 
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The pharmacist does not necessarily receive a request for 
this type of information because the need for it is not 
readily apparent. Usually, the need for potential drug 
information is generated only through reviewing the use 

of drugs, in combination or alone, with respect to the 
efficacy of drug therapy and other aspects of patient care. 
The pharmacist can sometimes identify potential drug- 
related problems while following a patient's drug therapy 
or during ward rounds and thereby can volunteer information 
about drug interactions and about dosage requirements in 
relation to physiologic and physical features as well as 
food intake and other supportive measures. He can also 
recognize drugs which interfere with laboratory or other 
tests, contraindications, precautions and the character- 
bsi.cs,.of car ky, drug toxic tty «(h3).. getilo «bie eusefiul pathis 
information must be both DOsuit ae and appropriate in the 
to,ta lb. .contex»xt of .the tase! (12)o0 That -hs¢ tthe ophanmacist 
must draw attention to only the significant potential 
problems of drug therapy and he should propose alternatives 
for modifying and/or correcting therapy. 

To effectively provide the aforementioned types of 
drug information the pharmacist must have available the 
required sources of relevant data, the proper background 
to evaluate the significance of such data, a mechanism to 
identify the needs for information and a method of efficient 
communications to satisfy this need. Significant progress 
has been made in each of these areas with respect to the 
first type or traditional information. The following 
discussion represents such progress as reported in the 
literature and as experienced during the residency portion 
of the current graduate program. Much effort i Sf siti Lt 
required, however, before pharmacy can fulfil the needs 
of potential drug information. This fulfilment is the 
primary objective of Clinical Pharmacy. An evaluation 
of some aspects of this objective is the primary purpose 


of the experimental approach of the present study. 
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A. SOURCES OF DRUG INFORMATION 


To provide the Ac Cur adie and relevant traditional 
and potential drug information described earlier, the 
pharmacist requires access to comprehensive and reliable 
sources of information. A drug information center is a 
valuable resource for this purpose. I|t derives information 
primarily from pharmaceutical and medical sources of a 
varied nature (14,15,16,8) and in reciprocal fashion commun- 
icates this information when and where it is needed to all 
health professionals. | 

Drug information SAP sc evolved in the 1960's 
(ol 741.8) in) an, attempt. to bridge the "information gap (1)9;) 2: 
The exponential growth of biomedical knowledge challenged 
and still challenges each of the health professions to be 
informed and to introduce this new knowledge into the 
therapeutic management of the patient (8). ''From its 
beginning the operation of a Drug Information Center has 
embraced the concepts that it is indeed possible to bring 
Organization to the methods through which a pharmacist can 
disseminate drug information and that by providing this 
information a meaningful service could be made available 
to the medical and paramedical professions' (8). 

A drug information center is expected to contain 
all relevant information on druas and drug usage with the 
facility for efficient input and output of data. Product 
information forms such as the "ASHP Drug Product Inform- 
ation Form'' (20) or such as the adapted version ,developed 
as a residency project, (see Appendix |) can be utilized 
by the center to provide the most commonly required data 
about drugs... In addition, drug information centers can 
Senv.euas a source .of informattlonsabout current drug) usage 
trends arising out of the drug experiences in each hospital. 
Eom the :most,.part,, this,informationgis, still,lying dormant 
in medical records, but there is a growing interest to 


untap and to utilize this data. 
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The foundation of drug’ information services is 
literature, “published and unpublished (21). “Drug Tit- 
erature is “growing “rapidly “in“size. [errs “akso “rrereasing ly 
complex, that is; tnterdisciplinary and interprofessional in 
fereure. Sits, drug information ‘sprawls across.’ many pro- 
fesstonaPyjournars of the ‘most “Waried“types'' (22). This 
means that required information must be selected and 
collected from a multitude of sources. Furthermore, 
‘competent evaluation of the masses of drug information 
ns parti cullar by 'nelcessany'" *(22)"Fir ‘order "that Valid and 
useful drug information can be made available. Although 
there are some guides for the evaluation of drug literature 
ana drudq tri afse*ouch “ds sone "out bined by Matton and Daniel (23) 
or ss urcir fas. tire “two-volume series - ent Peeled “Crinical “Pharm- 
acobrogy S*@2/F)* the “task of ‘interpreting dnd evaluating drug 
literature requires skill and judgment based on a broad 
biological ‘and physicochemical background and experience. 

The growing demands for drug information, the in- 
creasing number of sources of drug information and the 
increasing complexity of evaluating drug information stress 
the importance of well-trained and competent pharmacists 
in this area. Many current pharmacy curricula produce 
product =or ented prarmaci sts who can satisfactorily pro- 
vilde traditional drug “information. “Unfortunate ly ‘such 
curricula do not adequately prepare the pharmacist to 
cope with the aforementioned problems and to provide 
potential drug "information." A patient-orientation WS also 
required to meet these needs. This includes familiarizing 
the pharmacist with laboratory tests, disease conditions 
and medical terminology. Training in the biological and 
ciinical ‘spp'l'i catt*ont of idrug’ ‘therapy "as well “as ‘Tn’ the 
chemical and physical properties of drugs enables the 
pharmacist to ‘evaluate and to interpret more adequately 
the huge Siinrornation tnt the ‘context’ of ‘the patient’ s con- 
dition "t1inicel™ Pharmacy education is. attempting to 


achieve this objective. 
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B. REVIEWING THE NEEDS FOR DRUG INFORMATION 

Although the following presentation reflects the 
general needs for drug information in society, specific 
attention will be given to the needs based on institutional 
patient care. 

]. Patient Admission Medication History 

Medical doctors recognize the need for medication 
histories. Inohis article “1 lWietealth Due, to: Drugs”. 

Dr. Wilson states, "It cannot be too strongly emphasized 
that no clinical history is complete without a list of 
drugs taken during the previous six months! (25). A drug 
history provides the physician with important aspects about 
the patient because drugs can have widespread effects upon 
the body. Some drugs can cause adverse effects mimicking 
disease states. For example, chlorpromazine in high doses 
can produce a parkinsonian syndrome (26). Some drugs can 
have prolonged effects on the body. For example, following 
the withdrawal of glucocorticoid therapy (which causes re- 
duction .of, adrenocortical, function) a period of six months 
or more may be required for the return of the maximum 
functioning capacity of the adrenal that may be required 
during stress (27,28). These are but two examples where 
knowledge of the patient's drug history enables the physician 
to plan rational therapy. An awareness of the patient's 
past drugs, of how closely he has followed his past course 
of treatment and of any adverse drug reactions or allergic 
responses decreases the risk of inappropriate therapy for 
that patient. Also, the drug history insures that a patient 
will be maintained on any critical drug regimen after his 
admission to the hospital. 

Until recently pharmacists were not at all involved 
ino thse fancies On On. elicit ting. & drug. fis tory. in eG tenet 
appears that drug histories were not routinely determined 
by any personnel. In a survey (29) conducted by the Joint 
Medicolegal Education Committee of the California Hospital 


Association and California Medical Association in member 
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hospitals, it was found that only 38.5% of 332 hospitals 
required information about recent use of certain drugs. 
The personnel employed to obtain this information ranged 
from physicians to ward clerks and nursing aides. No 
mention of a pharmacist performing this function was made. 

The status of drug histories was reviewed briefly 
in two hospitals in the present study. In a large teaching 
hospital 29 out of 30 patients had been asked about their 
medication history by the medical historian and the ad- 
mitting nurse. Ln .a non-teaching hospital, only 15 out of 
30 patients had evidence of a medication history in their 
charts. In both institutions all of the patients were 
queried about allergies. 

Many of the medication histories taken in both of 
the institutions were incomplete: only prescription drugs 
were considered; usage regimens, including strength, dosage 
and duration of use were unavailable; and occasionally drugs 
were not positively identified, e.g., a red pill for the 
heart. Unless the patient is asked specific questions 
about his drug usage habits much information will be lost. 
Patients medicate themselves liberally with over-the-counter 
preparations (which they do not consider to be drugs); women 
use oral contraceptives which often they do not consider to 
be drugs; people sometimes use their neighbor's medications. 
The question ''What drugs are you taking?'' does not necess- 
arily ensure an accurate nor a complete drug history. 

There is a need for more adequate drug histories 
(3043 batoa sd) ; In some hospitals, pharmacists are function- 
ing in.this capacity. During the interview, the patient's 
past and current medication regimen of prescribed and non- 
prescribed drugs is sought. The dosage, duration of use, 
reason for discontinuation and knowledge of whether the use 
is continuous or intermittent are desirable information. 
Also the patient's known allergies, adverse reactions to 


drugs, significant illnesses and any social or behavioral 
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problems that are important to the patient's drug therapy 
arey ine Vudeduin the. drug history (5 0). 3432. od. 

This information ts then made available to the 
physician and other health care personnel usually by 
inclusion in the patient's chart so that [ft can be inter 
grated with other medical history data obtained (33,35). 

The drug history is usually obtained after the 
physician's admitting examination. This allows the pharm- 
acist to review the patient's chart and to approach the 
patient with some understanding of his condition. Thus, 
the pharmacist has an idea of what type of questions to 
ask and is consequently able to elicit a more complete 
drug history. 

In a pilot project undertaken at Providence Hospital, 
a pre-admission drug history,obtained through a telephone 
interview by a pharmacist on the evening prior to the 
patient's admisston,proved equally as satisfactory as a 
personal interview on the day of admission (36), 

Studies have been conducted showing that a pharm- 
acist can serve as an effective interviewer in determining 
the past medication history of patients admitted to hospitals 
(31,33,37). Wilson & Kabat (38) compared the drug histories 
elicited by pharmacists and by physicians and found that 
only 57% of the medications found by the pharmacist were 
recorded by the physician. Although the physician recorded 
70% of the patient's prescribed medications, he recorded 
only 37% of the non-prescribed medications found by the 
pharmacist. Because of their familiarity with non-legend 
drugs as well as legend ones, pharmacists can develop a 
more complete drug usage picture. 

Furthermore, because of their familiarity with drug 
products, pharmacists can more readily identify unlabelled 
ones. In Wilson and Kabat!s study, physicians were able 
to identify specific drug products which the patients were 


taking 77% of the time compared with an 86% identification 
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Fate for°“the pharmacist (38))" Inv’addition to. identification 
by sight, the pharmacist can perform the identification task 
by tracing a prescription number to the pharmacy from which 
it was dispensed, by identifying code numbers on some of 

the solid dosage forms, and by using various identification 
charts and guides provided by the manufacturers and one 
devised by the American Medical Association (39). 

Each pharmacist can design and develop his own 
identification guide. One that was designed as a residency - 
project during the current program for the degree of Master 
of Hospital Pharmacy utilizes coin collectors! material. 

It is an adaptation of a display system developed by the 
Massachusetts General Hospital Pharmacy Department (41). 

The identification display consists of a cardboard frame 
with transparent windows in which the tablets or capsules 
are mounted. The mount is inserted into a transparent 
compartmented page. Alongside each mount is a brief type- 
written description of the product, including the trade 
name, the ingredients and their quantities, the manufact~- 
urer and the therapeutic classification. The products 

are categorized, both, by color and by therapeutic use; 

that is, all dosage forms of one color are grouped together 
regardless of therapeutic use and all products of a partic- 
ular therapeutic use are grouped together in another class- 
ification regardtess= of color. * The ‘two ‘cles'si'f cat ions are 
kept in separate sets of three-ring notebooks and an attempt 
to identify a product can be made on the basis of the know- 
ledge of its color or its therapeutic use. (See Appendices 
Wie and "I=" © THis’ product’ “den ti Ti cation? sist en? % s" current | y 
being employed and evaluated. 

The pharmacist, however, is not without difficulties 
in obtaining an accurate and complete drug history (33,34). 
some patlemts ane uncooperative. Some are confused, Some- 
times the patient is absent from his room. Sometimes the 


patient is being treated or interviewed by another health 
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care person. Sometimes the patient is too ill to be 
disturbed. Sometimes the patient pours all of his. medic- 
ations into one container or loses the labels. Sometimes 


the patient may receive medications in a doctor's office 
or another hospital and have no idea of what they are. 
Sometimes language is a barrier. . 

To obtain an in-depth medication history in view 
of the aforementioned difficulties is a time consuming 
effort. McHale and Canada found that the average time 
required for interviewing patients was 4.15 minutes. per 
patient (33). Wilson and Kabat (38) discovered that the 
average interview required just over nine minutes, however 
an additional 24 minutes per patient were required to reach 
the patient care area, to locate a specific patient and to 
identify his drug products, Other pharmacists have estim- 
ated longer periods (5,30). The author's personal exper- 
ience, using a preprinted form, (See Appendix IV) showed 
that. about, 10, - J2 minutes were required just for the 
interview once the patient was located. 

The previous discussion exemplifies the pharmacist's 
potential contribution In obtaining a medical history; how- 
ever, on the basis of the time requirement, it does not 
seem feasible that the pharmacist interview each newly 
admitted patient. It seems reasonable to assume that the 
desired objectives may best be achieved through one or 
more of the following procedures. 

Each patient, being electively admitted, might have 
forwarded to him prior to his admission an adequately de- 
signed medication history form, similar to the one designed 
as a residency project (see Appendix IV). Upon admission the 
completed form could be forwarded to the pharmacy department 
where it would be checked for completeness. If the patient 
had any unidentified drugs, the pharmacist would identify 
them. If there were any discrepancies in the Information 


provided by the patient, the pharmacist would interview 
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the patient in the hospital, In effect, the completed 
medication history form would serve as a screening agent 
to identify those patients requiring interviews. 

Alternatively, the admissions department personnel 
might be trained to screen all patients to identify those 
most likely to have drug-related problems. [In addition 
to the routine admission patlent data, patients could be. 
asked if they have allergies, if they are currently taking 
medications and if they have their medications with them. 
This admissions information on each patient would be for- 
warded to the pharmacy. The pharmacist would then inter- 
view those patients with allergies or those taking medicines 
prior to admission since these patients seem to develop 
drug-related problems (42). This system of screening 
patients for a drug/chemical interview is being evaluated 
in Peralta Hospital in Oakland, California (42). 

A third possibility that might be feasible in the 
future would be to forward the patient's family record 
plans, maintained in community pharmacies, to the hospital 
upon the patient's admission. This would yield a compre- 
hensive history of all prescribed and self-selected 
medications which the patient was taking prior to admission 
with no demands upon hospital personnel. However, because 
of the public's present promiscuous drug purchasing habits 


this suggestion is not currently realistic. 


2. Patient Discharge Interview 

The discharge interview provides the pharmacist 
with another opportunity to communicate with the patient 
about drugs. During this contact the patient or responsible 
adult is advised on the correct usage of any medications 
taken at home, The information which the pharmacist extends 
to his patients has been discussed by several authors (43, 
44 ,45,46) and is summarized in the list prepared by Brand 


(47): 
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"Tl. -who the medicine is for 


2. what the medicine is to be used for or its general 
classification 


3, the name of the medicine 


> 


how to use the medicine 


5. when to use the medicine 


6. how long to use the medicine 

7. maximum amount that may be taken safely in one day 
the side reactions he (the patient) might expect 

9. what to avoid in activities such as driving, 


working machinery, eating, drinking and taking 
other drugs 


10. special storage and special handling of the 
medicine." 

In giving this information to the patient, Brand 
cautions that judgment must be used, 

The hospitalized patient does not require as much 
information about his drug therapy regimen because he 
usually ,is not responsible for it. It is handled for him 
by the physician, pharmacist and nurse. However, once the 
patient is discharged he must take charge of his own drug 
treatment. How well the patient self-medicates will depend 
largely on his understanding and appreciation of his drugs 
and drug regimen (43,48). 

In a discussion about the manner in which patients 
use medications McCarron (32) presents the following views: 
"Patients have remarkable little insight regarding 
the proper use of drugs. They medicate themselves 
according to the latest T.V. ad, or a recommendation 

of a friend. Wives take medication prescribed for 
their husbands and vice versa; and people give med- 
icines that have helped them to their friends who 
seem to have a similar need. 

Patients obtain prescriptions from physicians, ask 
the pharmacist how much each item costs, and readjust 
their therapy by buying some of the prescribed drugs 
and not others. Even when patients have all of their 
prescriptions filled, they often do not comply with 


the instructions for using them. Some patients buy 
medicine and do not use it - medicine cabinets 
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throughout the country contain unused prescription 
drugs; others use up a month's supply in a few days. 
Also many patients do not know how to administer 
drugs properly. They often misuse certain prepar- 
ations such as inhalers, nose drops and supposi- 
tories. : st! 

Medications are not stored adequately or safely 
at Nome == thousands of* cases Of poisoning by drugs 
occur each year in children who have ingested their 
parents medications. Improperly stored or. outdated 
drugs deteriorate and toxic products may be formed," 

In keeping with this point of view, Tyler (3) 
points out that "In this state of ignorance patients 
often use the drugs in a manner which is not only ineffect- 
ive but definitely hazardous to health." 

Many studies which have been conducted on the selfr 
administration of drug therapy by the public confirm the 
above opinions. These studies show that, in general, 
patients are somewhat unreliable when charged with the 
responsibility of self-administration of their prescribed 
drugs. A study (49) at Peter Bent Brigham Hospital in 
Boston, showed that 50% of the patients receiving drugs 
exhibited some error in taking them. Latiolais and Berry, 
(50) in their study on outpatients, discovered that 42.8% 
of the patients sampled were misusing their medications. 
Almost 40% of the patients interviewed by Wilson and Kabat 
(35) admitted, that they did not utilize prescription drugs 
as directed by their physician. A trend, observed by many 
of the investigators (50,51,52), showed that the more 
medications a patient had prescribed for him, the more 
likely he was to make an error in using them. 

A few studies have been conducted in an attempt 
to correlate medication errors with patient instruction. 
Latiolais and Berry (50) found that the patients taking 
their medications correctly received instructions from 
their physician,on 65.82%, of their, prescriptions as com- 
pared to 38,6% of the group making errors. ,On the other 


hand, the pharmacist's verbal review of the dosage regimen 
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instructions made little difference; patients, taking 
their medications correctly received the pharmacist's 
instructions on 69% of their prescriptions, whereas those 
misusing,them, of .66% of .theic.prescriiptions.  Malahy (51) 
arrived at comparable findings. Latoilais and Berry (50) 
and Gelber (53) concluded that approximately one-third of 
the patients did not understand their Instructions, and 

in a survey in Seattle (46),it was detected that 60% of 
the outpatients were unaware of special precautions to 

be followed when taking medications. 

It is obvious from these studies that too many 
patients do not self-medicate properly. These patients 
give a broad spectrum of excuses for this misuse, ranging 
from forgetting to finding their prescription too expen- 
sive (38). Regardless of what the immediate reason for 
misuse is, the basic problem is the patient's lack of 
understanding and appreciation of the proper use of drugs, 


both, prescribed and non-prescribed. 


There is definitely a need to increase the patient's 


appreciation and respect for drugs. Presently, no one 
seems to be adequately communicating the importance of 
this to the patient. The pharmacist is certainly know- 
ledgeable enough about drugs to perform this function 
(54,55) but his involvement must be more than merely 
reading aloud the directions on the patient's prescription 
bottles (50, 5)% 

Before the pharmacist can adequately participate 
in the education of the patient about his drug therapy, 
the physician and pharmacist must both have an under- 
standing of what each is doing and of what each expects 
the other to do to foster safe drug usage habits in the 
patient. Whatever the pharmacist communicates to the 
patient must reinforce the patient's confidence in his 
doctor's selection of drug therapy in addition to en- 


suring safe and appropriate usage. 
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At present, many physicians consider patient guid- 
ance about prescribed drugs their duty and not the pharm- 
acist's; but there are even more physicians who are not 
aware that the pharmacist might provide or be able to 
provide meaningful guidance to the patient (56). Thus, 
the physician must be made aware of the type of information 
which the pharmacist can supply to the patient and that 
he can provide it competently and professionally. Like- 
wise the pharmacist must be made aware of what type of 
drug information the physician wants and expects his 
patient to have. The above objectives will not be real- 
ized until the physician and pharmacist begin working more 
closely in recognizing each cthers needs and capabilities. 

The instruction and education of the patient by 
the pharmacist can best be effected where and when the 
patient actually obtains his medications for self-admin- 
istration. Whether it be in a community pharmacy or in 
a hospital, this allows the pharmacist to make specific 
reference to each medication which the patient has re- 
ceived. "Instructions (about medications) should be clear 
and understandable. They should not be so simple that 
the patient misinterprets them'' (32). The pharmacist must 
be satisfied that the patient has a complete understanding 
of his "drug "therapy. “Particular attentton must” be given 
to parents of sick children, elderly patients with limited 
activity as well as failing eyesight and memories, and 
those with chronic conditions that require continued 
specialized drug therapy (5). The illiterate patient 
also requires special consideration. 

The initiation of supervised self-administered 
medication programs (57,58,59) for hospitalized patients 
might be a means by which patients could learn to use 
their medications correctly. Under the training and 
supervision of the nursing and pharmacy staffs, the 


patients would be allowed to selfradminister drugs ‘in 
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preparation for this task upon their discharge. Patients 
on complex drug therapy or on long-term therapy following 
discharge would undoubtedly benefit most from such pro- 
grams. This approach has been introduced and studied in 
a few hospitals (57,58) and has been considered useful. 

In hospitals where patients are supplied with 
discharge medications, the discharge interview provides 
an excellent opportunity for the pharmacist to discuss 
the patient's drugs with him and to inform the patient 
about proper usage of prescribed and self-selected drugs. 
A discharge interview is much less meaningful when the 
patient is not supplied with the discharge medications. 

In such circumstances, the pharmacist in the community 
who dispenses the medication to the patient is in the 
more favorable position to teach the patient about med- 
ication usage. 

Recent developments indicate that the pharmacist 
in the community may have increasing opportunity to fulfil 
this responsibility. There is a growing trend by these 
pharmacists to martavtiatin patient or family drug record 
plans (60). These plans provide a mechanism for recording 
in one place, all of the drugs, prescribed and self- 
selected, which the patient obtains in that pharmacy. 
Pertinent patient information, such as allergies or adverse 
drug reactions, is, iadso. recorded. With the aid of this 
system the pharmacist can more effectively participate 
in assuring therapeutic appropriateness for his patient. 
For example, he may discourage a patient from purchasing 
an over-the-counter preparation which is contraindicated 
with a prescribed medication which the patient has at 
home. Or he may use the plan to prevent duplication of 
therapy from different physicians. [tt seems apparent 
that when all community pharmacies adopt the family drug 
record systems and that when the public changes its casual 
drug purchasing habits, a greater degree of protection 


will be offered to the patient. 
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An ideal situation might be projected whereby 
upon admission to a hospital, a patient's drug record plan 
would be forwarded there. This would provide a complete 
medication history without the need for hospital personnel 
to establish it. Upon discharge, a list of the medications 
which the patient received in the hospital would be sent 
to the patient's community pharmacy and thereby a contin- 
uous medication record could be maintained. Problems, 
including the legality of transferring such information 
and the physician-patient confidentiality, would require 
consideration. 

Since the pharmacist is the last health care per- 
sonnel in the process by which an ambulant patient receives 
his medication, he must insure that the patient has re- 
ceived the correct drug in the correct dosage with the 
correct instructions and that the patient understands how 
to use it correctly and safely. Regardless, whether the 
pharmacist in the hospital or in the community fulfils the 
above obligations, it is apparent that pharmacy must 
assume a larger responsibility in influencing the proper 


and safe use of drugs at this stage. 


ydo7s fw pevostoig sd. adetn 

netg bi929 eis h. 2e/inetteg 6°, 16 eee ie en 
sgitanes 6 sbivorg bivow 2iAaT .areds bebrsm107 
leanoe tes let iqesn 19% besa a3 queda Iw wigield woh ings 
2nol gs aibsm sd4¢ Rov aeth s oprenoeib: nogU Gat. deiidgsen 
jnse “ bivow. letiqeon add nt baviedey anaiteq ong ie 
-nidaes 6 yaaa cda: baw yoemieda yo tn ummods, & ‘grat teq etd 
aided Hee .banisiniem ad. bivoo prose7. noi isoibem a 
aejtemicial Hove enivistegend 7G eat Tapeh oda. pnibdula 
eiiuper bluow eee obi ino ingiis q- neioievdq ot 
| . uv (|, snotastebien 

13q 91860 Atrised ies! eat el jeiosmbsg ans spate io Me 
25vignoes1 sasitse gonsitvams as ddidw yd 2299074 eta: mh. Te 
-9) e6d sHeiisg a4 +pA3 sdihelial t2um of Hob teat on 
ads ddiw sps2o0b Jos 109 sat ni gH2b 4981709 od, bev 

wod eboaezarsbav insitsg sng eds bas ennisdawrsent aoe 
sii yenionw -e@atbrepen | Viste’ bns yi fzennes +4 eeu 
ent elitivt ytinummas sd, ni acy soetnene sas. a selma 
teum yoemtedg ted? snsteqae zi ti  2a0iteeiido 3 vod 

1Sqo1g sat prioneuyttni, nt yat tdtenage. weet A om 
ie epuyb +6. eu see bam 


yd 


3. Physicians' Needs 

"It is the physician who . . . must make the decision 
on which drug or drugs to prescribe' (61). It is his respon- 
sibility to make the most appropriate or rational selection 
of a drug. ''Rational prescribing is obviously the result 
of judgement on many points -- the safety and efficacy of 
the drug for the clinical problem at hand, the advantages 
or disadvantages of alternative forms of therapy, the most 
appropriate dosage form, the length and intensity of treat- 
ment, the possible side effects or adverse reactions, and 
the possibility of drug interaction" (62). Apparently the 
most appropriate decision is not always made since the Task 
Force on Prescription Drugs (61) and other studies (63,64) 
indicate that irrational prescribing of drugs is indeed a 
problem. Rational prescribing necessitates that the phys- 
ician has adequate relevant and accurate information upon 
which to make his decision. Although the physician is 
faced with a barrage of advice, information, guidance and 
promotion from detail men, advertisements, medical articles, 
pamphlets and throw-away journals about competetive and 
duplicate products, the Task Force on Prescription Drugs 
concluded that many and perhaps most physicians do not have 
adequate access to complete and objective information on 
prescription drugs (61). It is in the provision of such 
information that pharmacy can and must make a more effect- 
ive and less biased contribution. 

Studies have been conducted on the sources of drug 
information used by physicians. Winnick (65) found that 
medical journals, medical representatives, direct mail 
advertising and pharmacists, in that order, were considered 
by physicians to be reliable sources of information. 
Williamson and Kabat (66) found that reference texts such 


as the ''Physicians' Desk Reference,''* medical journals, 


*The Physicians’ Desk Reference" is a collection of mono- 
graphs of products available in the United States. It is 
published by Medical Economics Inc., Oradell, N.J., with 
the cooperation of the manufacturers. 
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colleagues, medical representatives, pharmacists and package 
inserts were consulted in that order. Similarly Henley, 
Tester and Knapp (67) demonstrated that pharmaceutical text- 
books such as ''Physicians' Desk Reference'' and drug sales- 
men were two important sources of drug information for 
practitioners. 

It is obvious from these studies, that pharmacy 
has been somewhat under-utilized by the medical profession 
as a source of information. It is not feasible to suggest 
that every pharmacist could function as a consultant or 
advisor to the physician, intern and resident. However, 
the pharmacist should be able to function as an informant; 
he should be able to evaluate drugs on the basis of their 
pharmaceutical properties; he should be abte to compare 
and contrast drugs; and thus, he should be able to provide 
sufficient data to enable the physician to choose wisely 
(9,68). In essence the pharmacist should expedite the 
clinician's acquisition of relevant, timely and reliable 
information (69). 

With experience and with adequate educational 
prerequisites (69), a pharmacist is capable of developing 
a consultative capacity (12,70). For example, the Drug 
Information Analysis Service at the University of Cali- 
fornia, San Francisco Medical Center which is directed by 
pharmacists is described as follows (70): 


"The DIAS provides a consultative service to members 
of the health professions in California. Our service 
is designed to meet the needs of practitioners who 
present a drug or therapeutic problem concerning a 
specific patient. Our staff's experience and know- 
ledge combined with the ability to analyze and inter- 
pret drug information form the basts of the entire 
operation of DIAS. We encourage the utilization of 
our service for solutions to problems when the solu- 
tions are not readily available from the usual sources, 
e.g.,, the "Physicians' Desk Reference.'' These problems 
involve situations that do not fit classic textbook 
examples and thus require thought, research and judge- 
ment. 
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We have evolved these principles of operation 
as dpresult-of.trying to,fulfil,ougibastekobjectives, 
i.e., we feel that health professionals, particularly 
physicians, want consultations, not simply factual 
data.'' 


However, it is rare, particularly in a large teach- 
ing hospital, that a physician will recognize the pharm- 
acist as a potential therapeutic consultant. In the 
absence of a clinical pharmacologist the physician will 
turn to one of his colleagues who has a specialty or sub- 
specialty in some field of medicine and who has devel- 
oped an expertise in the group of drugs which he uses 
routinely in his field Gui Of greater importance is the 
fact that this specialist also has clinical experience with 
these drugs. It is necessary to point out that no pharmacy 
or clinical pharmacy curriculum is attempting to train the 
pharmacy student to be a therapeutic consultant -- they are 
training the student to be a first-class pharmacist capable 
of providing relevant drug information. 

THere probably is a greater need and probably a 
greater acceptance of drug information from a pharmacist 
by physicians in smaller community hospitals (71). Often 
in these hospitals, many of the physicians are general 
practitioners who treat a multitude of conditions with a 
multitude of drugs with which they have little opportunity 
to become thoroughly familiar. In such environments, the 
physician does not have ready access to a colleague who 
is a specialist on certain drugs nor does the physician 
usually have access to a comprehensive medical library. 

A knowledgeable and motivated pharmacist with access to 
sources of drug information could provide these physicians 
with significant and valid information to assist them in. 
their prescribing. 

"The physician relies upon the pharmacist to supply 
aaqvice iiiecalhed upon. He is: not, prepared for the .phaagm- 


acist to volunteer information'! (72). The pharmacist must 
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recognize and appreciate this., He must realize that 
providing the physician with the ''potential'' type of drug 
information, which is usually the volunteering of unsoli- 
cited information, is still novel to the physician. ‘''The 
physician in the past was solely responsible for the health 
care of his patient. With the many advances in medical 

Sage oe ey. Ne “1S (now learning) to depend on the services 
of allied health professionals," (72) including pharmacists. 
To foster the physicians' acceptance and utilization of 

the pharmacist in extending his role in supplying ''potential'' 
drug information, the pharmacist must create a positive 
atmosphere for collaboration. The pharmacist's personality 
and the method of handling his knowledge will greatly affect 


his success in this area. 


4, Nurses' Needs 

The nurse also uses drug information jn her daily 
activities. In most institutions the nurse is the indiv- 
idual responsible for administering the right drug to the 
right patient in the right dose at the right time. She is 
also responsible for observing and reporting the effects 
of the drug on the patient. Thus, the nurse requires 
practical information or information categorized as 
nursing implications. 

On the nursing station, the nurses attempt to 
provide themselves with information about drugs. A form- 
ulary, some conversion charts and a desk reference of 
drugs,such as the CPS* are the most common sources of 
information. However, nurses consider these inadequate 
(73,74). Most of the sources available to nurses are 
drug-oriented rather than patient-oriented or nurse- 
oriented and while such information is vital, it does not 
solve the immediate clinical problems confronting the nurse 


(74). 


*The CPS which is the ''Compendium of Pharmaceuticals and 
Specialties'', published by the Canadian Pharmaceutical 
Association, is a compilation of monographs of Canadian 
prescription products. 
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In their study, Benson and Kabat (82) found that the 
types of information required most often by nurses were: 
Indteations fOr use, drugs Stocked, dosage and side etfects. 
The’ pharmacist can readily provide information of this nature. 

To increase patient safety, the nurse requires more 
than just practical information about administration: she must 
have an understanding of the basis for the selected drug 
therapy. Through adequate drug knowledge the nurse is 
capable of a more rational appraisal of drug therapy and 
is thus capable of better protection for the patient (74). 
Here again the pharmacist can acquaint the nurse with rel- 
evant pharmacology and therapeutics, ''Programs on new 
drugs, new drug therapy, drug reviews, procedures, laws, 
Dolmtcies FW metrovogy., drug distribution, storage, admin- 
istration, charting and emergency drugs have been shown 
to facilitate patient care'' (164). Nurses recognize their 
drug information needs and they are anxious to receive 
current and relevant information in a form which can be 


readily utilized. 


5. Other Needs 

Little is said about the drug information needs of 
the many allied health professionals who are involved in 
patient care. Sometimes these personnel perform treatments 
and design regimens without an awareness of how they may 
affect or may be affected by concomitant drug therapy. 
Drugs because of their desirable and undesirable physio- 
logical effeéts can either promote or disrupt many of the 
treatment programs. Unless the health care member is aware 
of the effects of his patient's drugs, he may attribute the 
patient's tesponse or lack of it; solely to.the par Uiciular 
regimen. There are certain precautions or contraindications 
that patients on some drugs must follow during the course 
of other therapies. For example, during the early phase 
of treatment with I-Dopa, many patients experience ortho- 


static hypotension (75,76). Physiotherapists, giving 
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treatment to Parkinson's Disease patients on |1-Dopa, must 
have this knowledge in order that they may design therapy 
which does not require the patient to rise to an upright 
position too rapidly. Because most of the allied health 
care personnel -- physiotherapists, dieticians, inhalation 
therapists, social workers, etc. -- have a poverty of 
formal training related to drugs, the pharmacist can per- 
form a valuable service in relating drug effects to the 
functions in which the particular health care individual 
engages. 

The pharmacist's function of ''drug-use control" 
is a composite of all of the individual functions of 
pharmacy (77). Provision of relevant drug information to 
the physician, the nurse and the allied health professionals, 
that is, all those participating in the care of the patient, 
is a major contribution that the pharmacist can make to 
the patient's well-being and safety. Each of the health 
care members has a different interest in the patient's 
drug therapy program. Each of their needs must be eval- 
uated and satisfied by pharmacy in the most effective 


way possible. 
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C.. METHODS OF COMMUNICATING DRUG INFORMATION 

To communicate drug information effectively, the 
pharmacist can utilize several methods -- lectures, 
communications sheets, audiovisual aids, etc. "All of 
these methods have been used effectively and generally 
their quality is proportionate to the amount of planning 
and effort behind them'' (17). In selecting a method, the 
pharmacist must consider the purpose of his communication -- 
whether it is a response to a specific question or whether 
it is general information; he must consider the nature and 
depth of the information to be provided; and he must con- 
sider which of the health professionals is going to receive 
this information. The information also must be communicated 


in the vocabulary of the health professional (78). 


1. Direct Response 

The direct response, whether it be verbal or written, 
is the most frequently utilized method of communicating 
drug information. A need for extemporaneous information is 
demonstrated and the question must be processed. ''In 
patient care situations there are no limitations as to the 
complexities of questions and the time involved in providing 
the required information to answer these questions varies 
from a few minutes to several days'' (8). Sometimes a verbal 
response is adequate, but as the complexity of the question 
increases a written communication is preferable (17,70). 
Documentation of the facts is important. 

During the residency component of the present 
program a variety of information requests were received. 
They ranged from ''What are the side effects of lithium 
carbonate' to "We are experiencing difficulty in controlling 
the prothrombin time of one of our patients. Is it possible 
that the formulation of the warfarin sodium is causing the 
problem?'! (See Appendix V for handling of questions). 
Answering the first question was a straightforward listing 


of data published in the literature. The second question 
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was a challenge necessitating consultation with a clinical 
pathologist and a hematology resident. A possible inter- 
action was suspected since other patients receiving the 
warfarin sodium from the same lot were being adequately 
controlled. Upon reviewing the patient's drug therapy, 
it was discovered that the patient was receiving warfarin 
sodium, nalidixic acid and tolbutamide concomitantly. 
Recent literature indicated that such a regimen should 
potentiate the effects of warfarin sodium; however, the 
opposite findings, as evidenced by the prothrombin times, 
occurred. The facts from the literature were presented 
to the physician although no logical explanation for the 
increased prothrombin time could be established. 

These two exercises in drug information illustrate 
that a direct response containing pertinent information 
is usually possible although occasions may arise where 
search of available literature and consultation with 
specialists will not provide an explanation of a partic- 
ular phenomenon. There is still a need for a vast amount 


of research information about drugs and their effects. 


Zs ‘Rounds 

Various rounds are advocated as an opportunity for 
the pharmacist to provide drug information (5,34,36,79). 
At these rounds the pharmacist may be queried for both 
simple information, such as which drugs a particular 
patient is taking, and for more complex information which 
he may not be able to provide immediately. 

Rounds are an excellent educational experience for 
thes pharmecdsth45 6436479). «lteds atygroundsywhere the 
physicians! evaluations, nurses' observations, and comments 
about the patient from other health sciences personnel 
place the objectives and problems of drug therapy in per- 
spective (in the context of the patient's condition). 
Because of the active exchange of information, rounds 


improve the understanding of the body of knowledge which 
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the pharmacist already possesses. 

Since the introduction of decentralized pharmacy 
services and utilization of unit-dose drug distribution 
systems and pharmacy technicians (4,6,10) the pharmacist 
has been provided with the mechanism and the time to 
participate in rounds, However, it should be pointed out 
that in view of the other responsibilities of the pharm- 
acist and the number of physicians and nurses making 
rounds, often simultaneously, the pharmacist's routine 
participation in all rounds is not always realistic nor 
possible, 

Personal experience at medical rounds was most 
enlightening. The complexities of multiple disease states, 
further complicated by patients' personalities, illustrated 
the multitude of factors and difficulties which the phys- 
ician had to consider when prescribing drugs. Clinical 
medicine was clearly differentiated from the orderly text- 
book medicine. 

Furthermore, personal experience demonstrated that 
the physician who was a specialist in a certain field of 
medicine was also a specialist on the drugs which he 
commonly prescribed in his practice. As a matter of fact, 
a specialist was found to be a most useful source of 
information about the clinical experience with drugs used 


in Wis field. 


3; Interprofessional Conferences 

Interprofessional conferences or seminars can 
perhaps be described as formal extensions of interpro- 
fessional rounds. They allow each of the health profession- 
als present to convey to the other health professionals 
new knowledge and new developments, occurring in their 
field, which may be relevant to the others. In this way 
an appreciation and understanding of new techniques or 


principles of patient care are fostered. 
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The organization of successful interprofessional 
conferences so that the presentations are of general 
relevance to the entire group requires a great deal of 
planning and coordination. If improved patient care is 


the outcome, then the immense effort is well worthwhile. 


4. Bulletins and Drug Information Notes 

Pharmacy publications aim to improve communications 
between the pharmacy and the rest of the hospital with 
regard to drug therapy and drug supply. Since the purpose 
of the publication is to educate as well as to Let orm.) tet 
serves as a valuable mechanism to provide drug information 
about new drugs, about a variety of aspects of drug therapy 
such as adverse drug reactions, and about topics of current 
bnterest, to athe health care, staff. As well, the rationale 
behind the Pharmacy and Therapeutics Committee's recommend- 
ations regarding drug selection and drug use can be 
communicated via this medium. A well-prepared and accurate 
pharmacy publication makes a meaningful contribution to ' 
the drug information needs of the professional staff of 
a hospital (80,81). 

Drug information notes are another mechanism to 
extend printed, practical information. Drug information 
notes, containing capsulated drug reviews, are distributed 
to the nursing staff along with any medication that is 
sent to the ward. These cards are produced with the main 
objective of providing the nursing personnel with brief, 
practical facts pertinent at the time of administration 
of, -theudrug and at Ghe time of reporting observable effects. 
The content of the cards is based on the requirements of 
the nurse (82,83) and usually includes drug names and 
synonyms, use or category, dose, side effects, cautions 
and nurs ing implications, such as. how to dilute a drug 
tog inwec Gion:. 

This method of supplying concise and pertinent 


drug information to the nursing personnel has been utilized 
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in several hospitals. Greth et al (83) described the use 
of drug information cards called ''Med-Notes''; Mahoney (84) 
and Barker and Heller (85) have described /eirarmat ips. : 
and Presco and Plein (86) have described medication 


reference cards called ''Med-Refs''. 


Sa) “CeCtUres 

Lectures are a formal means of transferring inform- 
ation and they can be used to provide drug information to 
various personnel. They are informational in presenting 
facts and promoting understanding through clarification 
and explanation. In préparing a'lecture about drugs; it 
is imperative that the material be tailored to the needs 
of the audience: the drug information requirements of a 
physiotherapist are quite distinct from those of a phys- 
ician. Not only is the selection of the material important, 
but the vocabulary employed must be that of the audience. 

Lectures are a convenient method of. presenting 
information of general interest or need to a large number 
of people. 

The presentation of lectures, during the residency 
component, to various health care personnel provided a 
challenge in the preparation of relevant material. For 
example, lecturing to the physiotherapists about drugs, 
demanded familiarization with physiotherapy treatments in 
order to assess what drug effects might enhance or inter- 
fere with the physiotherapy procedures. 

Lectures are only as effective as the message 
which they relate. To assist in communicating a message 
a lecturer can utilize a variety of gimmicks “and aids. 

More and more, audiovisual aids are being used success- 
fully. in a@ll,forms and all levels of education.) Currently, 
there is a very rich chotce of “addio-virsual ®aiidsy whieh 
when caretully and thoughtfully” appltiied*can*be of great 


use in disseminating drug informat fom? * "the teacherts 
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voice can be extended by sound radio and tape recordings, 
the blackboard and chalk by slides, film strips, film 
and television (87), 

Because all of the health personnel are faced with 
the challenge of a massive amount of new knowledge in their 
fields, acquiring information about drugs, even though 
relevant to their practices, is an added burden, Thus, 
drug information must be presented in a lucid and imagin- 
ative manner. Audiovisual aids can be a definite asset 
in this regard. 

The pharmacist disseminating ''formal'’ drug inform- 
ation can make use of a variety of audiovisual presentations, 
prepared and distributed by pharmaceutical manufacturers 
or by various hospital departments or he can prepare his 
own. The preparation of his own audiovisual presentation 
affords the pharmacist with an opportunity to tailor it 
to the specific needs of the audience and its development 
is limited only by his imagination. 

To illustrate the usefulness of audiovisual aids 
in meeting some of the communication needs of pharmacy, 

a synchronized slide/tape presentation, entitled "Alice's 
Pharmacological Odyssey'' was prepared and presented at a 
Pharmacy Graduate Student's Seminar (see Appendix V1). 

The presentation consisted of slides -- the 
pathological and clinical ones, acquired from the Medical 
Photography Department or clinicians, and other slides, 
drawn or created from magazine pictures,arranged collage 
style -- synchronized with a commentary recorded on audio 
tape. Assistance and advice for the preparation was 
received from medical personnel and the Audio Visual 
Department. 

The presentation insidiously conveys a great deal 
of information and serves as a ''jumping-off point" for 
discussion, in Ssoite of its lack of Timesse, the production 


does illustrate the effectiveness of this technique in the 
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storage and retrieval of information, in the maintenance 
of cohesion of knowledge and in the condensation of know- 
ledge. In addition, "Alice's Pharmacological Odyssey" 


managed to capture the attention of the audience. 


6. Consultation Sheets 

The idea of a Drug Information Communication Sheet 
originated in Mercy Hospital, Pittsburgh (12). It resulted 
from the need for a more positive and active role for the 
pharmacist in communicating drug information to the phys- 
ician. Initiation of this program placed the pharmacist 
in the role of providing point-of-use information concerning 
a particular patient's drug therapy whether or not it was 
requested, that is, "potential information’. 

The communication sheet used at Mercy Hospital, is 
simply a sheet of paper with a line drawn down the middle. 
One side is used by the pharmacist for delivery of what 
he considers significant information or comments about the 
patient's drug therapy, which he follows daily. The other 
side is used by the physician to question further or comment 
on the information provided. The communications sheet is 
placed in each patient's chart. 

In providing this type of information, the pharm- 
acist must use judgment about its appropriateness. The 
information meee also be positive and useful, "Sensitivity 
and tact are virtues that are important in the physician- 
pharmacist interchange. Most physicians would welcome the 
information obtained through the consultation program, 
particularly if the words ‘may be' or ‘could be' are used 
instead of declarations" (12). 

The reaction of the medical staff at Mercy Hospital 
to the program has been favorable. However, a physician 
indicated that the pharmacist's education must provide him 
‘with a new type of exposure and clinical orientation in 


order to meet the challenge to provide this kind of 
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service! (12) because, "his present education prepares him 
to view oinily .a.ipart. of, that, whole" (12)... 

A similar procedure for informing physicians about 
potential drug, intenactions..is being, utilized. at, the Lions 
Gate Hospital in Vancouver. When the pharmacists discover 
a potentially significant drug interaction, they complete 
an, pinternaction, sheert,,.. indicating. the, interactants,, the 
effects, and the references. The information is then 
placed in the attending physician's mailbox. Any feedback 
from the physician about the clinical significance of the 
interaction or the usefulness of the information is encour- 
Brite. 

No,t.i fysi.ng. a» physician. .of..a. potential problem. sin 
his patient's drug therapy regimen has been and is and 
will be a professional obligation of the pharmacist. 

Using a communication sheet or some modification thereof 
may be the most convenient way of contacting the physician 
who is in the hospital only long enough to make rounds 

and then returns to his private practice. This method 
could not be relied upon for communicating problems of 
immediate urgency, since a long delay might occur before 
the physician became aware of the communication. 

Significant progress is being made in the area of 
communicating drug information, particularly of the 
"traditional'' or requested nature. Many of the methods 
are also being applied in supplying the ''potential" 
information, generated from potential problems in drug 
usage. Whether these methods must be extended or modified 
in the future will not be known until a better understanding 
ofp, athe, meeds: and, s.i anifii.cance of, the newer, tends, Ji ne drug 


information is achieved. 
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D. NEWER TRENDS IN DRUG INFORMATION 


The previous sections dealt with mechanisms which 
a pharmacist could employ to extend "traditional" and 
“potential' drug information. "Traditional" information 
bseusually>requested™ but ™potential'’ Information "8 Weually 
volunteered. To be in a position to volunteer this infor- 
mation about a patient's drug therapy, the pharmacist must 
pe aware oT” the patient’ s® total drug’ picture and’ related 
therapy. 

In the hospital the patient's chart is a storehouse 
of information about the patient's medical history, current 
condition and current therapy. It allows the pharmacist 
"to observe and comprehend the complexities of the effect 
of therapy on drugs and the effects of drugs on therapy' (88). 
However, for the purpose of following the patient's drug 
therapy, and thereby detecting any potential problems to 
communicate to appropriate health care personnel, the chart 
is unwieldy. 

Thus, drug.profijes have evolved. The, intents of 
the patient drug profile is to consolidate pertinent facts 
relating to a patient's drug therapy to allow the pharmacist 
to render a professional judgment regarding the effectiveness 
and:safety of.the-patient's drug; therapy'':(89).) Adthough 
the design of drug profiles varies from practitioner to 
practitioner, the information contained in them usually 
eonsistss,ofge mame, vage ,~ Sexo. Weightin¢diagne Sj sy) aldiercgd ess 
treatments and all drug orders with routes, dosage and 
scheduler indicatedr iby 11589490 ,90). 

By the development of such a medication profile the 
pharmaciste,iseinyasposition.to review, druge therapy, for 


potential problems as follows: 


1. Drug Interactions 


The literature abounds with articles on drug inter- 
actions. "A drug may potentiate or antagonize the effects 


of another drug by direct chemical or physical combination, 
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by altering gastrointestinal absorption, by influencing 
metabolism, transport or renal clearance, by changing the 
activity of a drug at its receptor site or by modifying 

the patient's response to the drug by a variety of means'! 
(92). These drug interactions must be viewed in perspective. 
A recent epidemiological study (93) suggests that drug 
interactions may not be the large problem in hospitalized 
patients that many authors have purported. ''Drugs which 
interact are used together -- and often with no problem. 

The important part is that the physician realize that there 
is the potential for an interaction and the possible alter- 
ation of effect. Very seldom does the situation arise where 
two drugs cannot be used together'' (94). Nonetheless, both 
the physician and pharmacist must be cognizant of the 
possibility of interaction especially in the absence of 


an expected effect. 


Drug-laboratory test interference 

Similarly, the literature reports drug-induced 
modifications of laboratory test values, however, few studies 
are available which document the incidence of drug-diagnostic 
test interference. 

"Drugs may alter laboratory test values through a 
variety of pharmacological, physical or chemical mechan- 
isms'' (95). Often the literature does not state the 
particular laboratory method or procedure affected by the 
drugs. A recent study on drug interference with laboratory 
test values (96) indicated that 12.8 per cent of the 
potential interactions yielded results corresponding to 
those reported in the literature. This finding implies that 
the problem of drug-laboratory test interference may also 
be overstated. Arising out of this study, is the recog- 
nition of the need for detailed studies to determine the 


clinical significance of such interactions. 
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Drug-food interactions 

Foods can interact with drugs in a variety of ways 
to modify their effects (91). For-example,the absorption 
of tetracycline from the gastrointestinal tract may be 
reduced by the concomitant ingestion of milk or other dairy 
products, containing calcium, which forms a non-absorbable 
complex with tetracycline (97,98). Another well-known 
drug-food interaction is the interaction between tranylcy- 
promine and tyramine-containing foods which may result in 
a hypertensive crisis (99). Although these are but two 
examples of drug-food interactions, others are known to 
occur. The significance of these interactions is not 
always known; however, the fact that some foods can alter 
the effects of certain drugs should be born in mind when 
patients have these drugs prescribed for them. 

Problems related to drug interactions appear to be 
publicized more than demonstrated at the present time. The 
significance of these problems should not be determined, 
however, by guesswork. It is anticipated that continuing 
research and more incidence evaluations will progressively 


develop the true picture in perspective. 


2. Adverse Drug Reactions 

"No matter how skillfully used, a drug that helps 
anyone will occasionally harm someone" (100). Moser (101) 
has stated that approximately forty new diseases or syn- 
dromes have developed as a result of drug therapy. In 
an articlewon drug reactions Melmon (102) indicated the 


importance of the problem by saying: 


"Modern therapeutic agents have contributed favor- 
ably to the physician's ability to influence, the, course 
of many diseases. Their use has also created a form- 
idabWethealth problem: 18 to’ 30 per cent’ of atl 
hospitalized patients have a drug reaction, (103,104) 
and the duration of their hospitalization is about 
doubled as a consequence (64,103-105). In addition, 

3 to,5 per cent of all admissions to hospitals,are 
primarily for a drug reaction, (103,106) and 30 per 
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cent of these patients have a second reaction during 
their hospital stay. The economic consequences are 
staggering, one seventn Of all hospital days is 
devoted to the care of drug toxicity, at an estimated 
Vedn iy ecost of $3,000,000, 000." (107). 


Although the problem of adverse drug reactions is 
generally accepted, meaningful quantitative data is largely 
lacking (108).” Incidence rates ranging from 0.41 to 30 per 
cent are reported (64,103,105,109,110). Because of the 
different criteria used in these studies, "today one cah 
seldom make meaningful comparisons of the incidence of 
adverse reactions to different. drugs or to the same drug 
at different dose levels or in different populations or 
aduseases” (rit). 

In order to overcome the problem of adverse drug 
reactions, more information on the frequency and causes 
of adverse drug reactions and the role of influencing 
factors is necessary. It is believed that meaningful data 
can be obtained through intensive hospital monitoring CEl2= 
114, 116). Numerator data (number of patients with adverse 
reactions) and denominator data (number of patients exposed 
to drug) can be obtained through this method (109,712) but 
it is impossible to obtain this information from a voluntary 
reporting system (113). The Drug Surveillance Program in 
Boston (T14)?and one’ im Condon, Ontarfo €ll3) are collecting 
this type of data as part of their programs and the World 
Health Organization proposes the establishment of similar 
international programs (112). 

Through the use of the methods of clinical pharmacy, 
a pharmacist can be a contributory participant in adverse 
drug reaction programs. Patient medication interviews and 
patient drug profiles have obvious applicability and useful- 
ness in the collection and consolidation of pertinent data 
to aso st ea chinreran. in judging, if a certains response of 
a*pattrent couldsbe attributable to his medications. Abso, 


these methods provide necessary patient information to 
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report to a local or national adverse drug reaction program. 
Moreover, through the use of the various communication tech- 
niques, the pharmacist can disseminate information about 


adverse drug reactions. 


3. Utilization Reviews 

Utilization studies serve to provide information 
about rates and patterns of local drug utilization (117). 

The need for utilization reviews is based upon several 
factors according to Brodie (118): ''a concern for public 
policy related to prescription drugs, the cost implications 
of increasing utilization, a general misuse of many. drugs, 
the apparent irresponsible prescribing habits of many phys- 
icians, the lack of scientific knowledge of the action of 
many drugs in people. who are ill, the ineffecient utilization 
of manpower in the existing pattern of drug utilization and 

a certain psychological dependence that society in general 
hase ony drugs?" 

Adahough wuitdil ied ion reports vary, ''summaries showing 
drug utilization by specific drug or class of drugs, individ- 
ual patient or all patients on a particular service and for 
one point in time or over a period in time" (119) can be 
prepared. These utilization reports are useful for cost 
control but their importance in promoting more effective 
usebotudruiaqs, is, foremosts.(120), The Hob .W.slesk Force on 
Prescription Drugs defines utilization review as: "In any 
drug program, utilization review is a dynamic process aimed 
firstlat rational, préeseribing and the consequent) improve=- 
ment of the quality of health care and second at minimizing 
needless expenditures" (107). 

Patient drug profiles are a convenient source of 
adequate patient and drug usage data for the preparation of 
utilization reviews which provide information on various 
aspects of drug selection, drug utilization and even drug 
performance. Such reviews, ''depicting the local character 


of drug Usage can provide the ‘basis of reports to responsible 
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members of the medical staff or to an appropriate hospital 
committee (i,e., the Pharmacy and Therapeutics Committee) 
where they will be Interpreted, evaluated and used to 
substantiate a recommendation to improve the situation, 


if the facts so indicate'! (119), 


we 6 Others 
Allergies 

Patients are routinely questioned to determine 
whether they have allergies, Suspected or known allergies 
to drugs are recorded on the patients! medication profiles 
to insure that these drugs are withheld. Sometimes these 
drugs may occur as constituents or combination products, 
and hence may be unsuspectingly administered in that form. 
For example, a patient with an allergy to aspirin may have 
propoxyphene compound (Darvon Compound Pr) pawihai chy .conitiasin s 
aspirin prescribed for him. A profile documenting the drug 
allergy and the medications ordered allows a pharmacist to 
detect potential problems at a glance. Furthermore, "hidden 
items in pharmaceutical bases such as alcohols in elixirs 
or parabens .in ointment bases or injections'! (88) are often 
allergenic and can be brought to the attention of a physician 


suspecting an allergy. 


Contraindications to drug therapy 

A multitude of diseases can alter the pharmacology 
of drugs. Certain pathologic states ‘seem to “predispose 
adverse drug reactions and certain diseases represent 
absolute contraindications to some drugs? "*For example; 
the use of barbiturates in a patient with a personal or 
familial history of acute intermittent porphyria is 
contraindicated (121). Care must be taken that the patient 
does not inadvertently receive a contraindicated drug. The 


patient's medication profile is useful in this respect. 


Preventing duplication of drug orders 


Duplication of prescription orders is a possibility 
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in an institution where more than one doctor can prescribe 
for the same patient, For example, in teaching hospitals, 
interns and residents may prescribe medications in addition 
to the attending physician. Another possibility for dup- 
lication exists in the unintentional preses tidus of a 
combination product containing an ingredient which has 


already been prescribed as a single drug or vice versa. 


Medication errors 

Medication errors are cf great concern to all 
hospital personnel involved in the patients! drug therapy. 
American and English investigators (122-124) have discovered 
medicatton”érror’ rates’ ranging from'73 to> 18> per’ cent’ in 
institutions with conventional drug distribution systems. 
These include omitted doses, wrong doses, extra doses, 
unordered drugs, wrong dosage forms and wrong time (125,126) 
and they may result from a nursing or a pharmacy error. 

Some of these medication errors can sometimes be 
detected by a pharmacist while maintaining medication 
provrress particularly tf" the*proftile*fol lows” drug-admin- 
istration dose by dose. Potential errors originating from 
the physician's order (125) due to incorrect nomenclature, 
inappropriate dosage, incorrect or unspecified route of 
administration and illegible written orders can be recog- 
nized during the preparation of a profile and consequently 
brought to the attention of the physician and prevented. 
With the increased trend of pharmacists in institutions 
receiving the physicians original order and of implemen- 
tation of unit dose dispensing, there is an improvement in 
decreasing the medication error problem (127,128). Pharm- 
acists are continually investigating methods of identifying 
and of eliminating medication accidents in order to ensure 
patient safety. 

In addition to developing the newer trends of drug 
information which were just described, the patient drug 


profile is an excellent teaching tool. Because the 
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initiation and maintenance of a drug profile entails 
abstracting pertinent patient and drug information from 

the chart, the student is exposed to drug therapy in the 
total context of the patient's condition. This enables 

the student to correlate pharmacological and somet Imes pharma- 
ceutical information about a drug with its therapeutic and 
physiological effects which are sometimes indicated jin the 
physician's and nurse's notes and in the laboratory reports. 
Furthermore, the student is made aware that patients usually 
have more than one disease and sometimes the drug of choice 
for one disease is contraindicated in a concomitant disease. 
In such cases, the physician must weigh the benefits of the | 
drug against its risks and often his decision may appear 
irrational to someone unfamiliar with the total picture. 

Although drug profiles have wide application in 
reviewing drug therapy and in teaching, they are time- 
eonsuming to prepare and to maintain. '‘''The data must be 
collected, analyzed and decisions made' (89). Smith (89) 
has estimated that on the basis of 100% efficiency the 
average pharmacist time required per patient day is 10 
minutes. Thus, it becomes apparent that it is not econom- 
ically feasible to review each patient's drug therapy by 
this mechanism, 

This raises some questions; Is it necessary to 
maintain a drug profile on each patient? Can a system of 
patient priorities be established and on what basis? Do 
short term surgery patients such as those with tonsillec- 
tomies require monitoring of drug therapy? How effective 
is monitoring by pharmacists? How many significant drug 
therapy problems can be detected by pharmacists? Questions 
such as these must be answered before pharmacy and indeed 
hospitals accept medication profiles as a standard service 
procedure, In this respect one point becomes apparent. The 
answers to all of the above cannot and should not be attempted 


to be solved by one individual in one study. The many and 
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different variables related to drug interactions, adverse 
reactions, and drug utilizatton, for example, should be 

examined individually in each fastitutten. This approach 
should develop clinical pharmacy as a meaningful contrib- 


ution to better patient care. 
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Ii STATEMENT OF PROBLEM 

To achieve the goal of ''drug-use controlt! or jin 
other words safe drug therapy for the patient, the task of 
drug monitoring and subsequently providing "potential" 
drug information has been widely advocated as an jntegral 
part of the pharmacist's function. "While much has been 
written over the recent years concerning drug interactions, 
the safe administration of drugs, and the need for pharm- 
acists in hospitals to develop an effective drug monitoring 
program, little information has been available concerning 
the efficacy of drug monitoring programs, personnel require- 
ments, time involved in screening patient orders or the 
expected additional expense to the pharmacy department for 
providing a medication profile review service ona regular 
basica'' (7). These factors must be determined in order that 
a relevant clinical pharmacy approach can be designed in a 
hospital of any size, be it a teaching and research hospital, 
a community hospital or an extended care facility. The 
evaluation of some of these factors will be attempted in 
the present study through the following objectives which 
include: ; 
(1) To determine the scientific validity and significance 
of reported penicillin-drug interactions. 7 
(2) To determine if the reported potential penicillin- 
drug-interactions occur ip, clinical practice. 
(3) To determine if potential penicillin-food interactions 
Sccouredn elinical practice. 
(4) To comparatively evaluate the amount of pharmacist's 
time required for the surveillance of potential drug-drug 
interactions and potential drug-laboratory test interactions 


through a centralized and decentralized (ward) reviewing- 


approach. 
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lV EXPERIMENTAL DESIGN 

This research project was designed in an attempt 
to identify and to evaluate some of the problems facing 
the implementation of clincial pharmacy practice and to 
compare two systems of reviewing drug he pap ys SJnee sl £ 
was beyond the scope of this project to undertake the 
investigation of all listed drug interactions for the 
fulfilment of objectives 1, 2 and 3,-(see p. 43) it was 
decided that the study of one drug would exemplify some of 
the problems. Penicillin G@ was selected as the agent to 
study because, on perusal of the indices, it was noted to 
interact with several agents, because it was considered 
to be a commonly used drug, and because its interactions 
with laboratory tests were being investigated in a similar 
concurrent study. In fulfilment of objective 4, it was 
found necessary not to restrict the study to patients on 
penicillin G@. During this phase, penicillin G usage was 
low in both hospitals; thus, to acquire an adequate sample 
in the shortest time, patients on any type of drug therapy 
were followed. 

The study of objectives 2, 3, and 4 was conducted 
in two different hospitals, A and B. Hospital A was a 
1000-bed teaching-research hospital; hospital B was a 
500-bed community hospital. In hospital A, medications, 
laboratory tests, and treatments were ordered by house- 
staff in addition to the attending physician whereas. in 
hospital B usually only the attending physician wrote orders. 
The drug ordering system in hospital A involved a trans- 
cribed prescription being sent to the Pharmacy. No written 
orders for ward stock drugs, laboratory tests, or related 
therapy were forwarded to the Pharmacy. In hospital B, 
the original physicians' order sheet was sent to the Pharm- 
acy each time an order was written. In hospital B labora- 
tory test results were returned to the wards Vilalthe 


Pharmacy. In addition, the Pharmacy in hospital B received 
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a completed application for admission form (see Appendix VI1) 
which contained a brief history of the newly admitted 

patient and orders for admission medications and laboratory 
tests. The patient information available to the Pharmacy 

in hospital B provided the opportunity for a centralized 
approach for the surveillance of drug therapy. In hospital 
A, the decentralized or ward approach was used in reviewing 


drug therapy. 
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A. LITERATURE EVALUATION 

Valid and significant information sources are essen- 
tial for drug surveillance programs. During the residency 
component, it was discovered that the aviddhée to validate 
potential drug interactions was sometimes unavadbable or 
inadequate. "Many of the most quoted interactions are 
poorest in documentation, Reviews often devote as much 
Space to one questionable case history as they do to a 
well conducted study. No differentiation is made between 
animal data and human data even when the original article 
pointedly denotes species differences, particularly in 
drug metabolism. Finally, some reviews provide no ref- 
erences" (129). This defined the necessity to Sed oniee 
the references documenting the listed drug interactions. 

Literature, documenting the i ntier Ga % Onis between 
penicillin and other drugs was evaluated jin this phase 
of the project. An exhaustive search of all of the lit- 
erature on penicillin-drug interactions was not attempted 
since the amount of literature was considered too voluminous. 
Thus, the following approach was used: 

(1) The potential penicillin-drug interactions stated 
in four indices (130, 131, 132, 133) were identified. 

(2) The references listed in the indices to support 
the stated interactions were located. 

(3) The references were evaluated with the assistance 
of a printed evaluation form (see Appendix VI1I1) 
and on the basis of personal examination, of 
interprofessional communication and of parameters 
set out in various guides (23,24,134). 

(4) The articles were evaluated with reference only 
to the penicillin-drug interactions which were 


listed tn, the. indices. 
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B: MEDICAL RECORDS SURVEY 

Although the literature abounds with reports of 
drug interactions, there is little indication of the 
incidence of any of these interactions. "At present the 
only indicator of incidence is the number of reports in 
the clinical literature (129). 

To obtain some indication of the frequency of the 
co-~prescribing and the co-administering of penicillin G 
with potentially interacting drugs a retrospective survey 
of medical records of patients, having received penicillin 
G, was made. The retrospective approach was utilized 
since no attempt was to be made to evaluate the clinical 
significance of any of the identified interactions and 
since this approach was considered more expedient. 

This survey was conducted in the following manner: 

(1) In hospital A, the medical records librarian was 
provided with a list of names of patients who 
had received penicillin G@ therapy and was asked 
tortliocate thirty Tiles. “this Wis teot mames! was 
obtained from the pharmacy prescription files, 
randomly selected. In thospital "8, "a list ‘of 
names of patients on penicillin G@ therapy was 
obtained from a survey list of patients who had 
received antibiotic therapy and submitted to 
the medical records librarian. A total of 
thirty files ‘were located in hospital B also. 

(2) Pertinent data from the patient's chart was 
recorded on a preprinted survey form (see 
Appendix IX). 

(3) The incidence of potential penicillin G-drug 
interactions, tas ‘listed In ‘the’ foun tadicives 
(130,131,132,133) was determined. A potential 
penicillin G-drug interaction was defined as the 
concurrent administration or the administration 


within 4-6 hours of the penicillin G and potential 
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interactant. The clinical significance of the 
potential interactions was not established since 
the main objective he ee was to see if the 
potential problems as reported in the literature 
do occur jn practice. If they do, then mechan- 
isms must be established to efficiently identify 
these before any further studies of clinical 


significance can be undertaken. 
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Css PENICILLIN G-FOOD INTERACTION STUDY 

The penicillin G-food interaction is apparently 
accepted as common knowledge. Although acknowledgment 
of the interaction is made there are few references made 
to original research articles. Drug references such as 
the CPS* and pharmacology texts state that oral penicillin 
G should be administered no later than one-half hour before 
meals and no earlier than two hours after meals. 

lt is recognized that the absorption of oral pen- 
icillin G@ from the gastrointestinal tract, which is only 
15 to 30 per cent of the administered dose under favorable 
conditions (135,137), is decreased further by the presence 
or food (135,136,138) . Early investigators believed 
that food interfered with penicillin G absorption by 
Stimulating acid secretion (139): however, it. has since 
been postulated that the adsorption of the penicillin G 
Onto food particles is the more likely mechanism of inter- 
ference (135,136). Furthermore, because the presence of 
food decreases gastric emptying time it has been proposed 
that the ingested penicillin G reaches the duodenum in 
smaller concentrations and perhaps for this reason lower 
serum levels were obtainable and demonstrable in the 
trials (140). Related to the decreased gastric emptying 
was the suggestion that the prolonged exposure of penicillin 
Goto the acidic gastrie contents contributed to cits dis- 
EeUctloOn. 

With this evidence that the presence of food in 
the stomach influences the absorption of orally admin- 
istered penicillin G markedly it was decided to determine 
whether in the two hospitals studied, penicillin G was 
administered within the period one-half hour prior and two 


hours following meals. 


*The CPS, the Compendium of Pharmaceutical Specialties, is 
a compilation of monographs of prescription products 
published by the Canadian Pharmaceutical Association, Inc. 
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The survey was conducted jn the following manner; 

(1) A total of 60 observations of penicillin G 
administrations were made in the two hospitals: 
27 in hospital A and 33 in hospital B. Because 
oral penicillin G usage was low in bora hospitals 
during the study, patients in any service were 
observed. 

(2) The names of the patients receiving oral penicillin 
G therapy were obtained from prescriptions or 
physicians' order sheets in the Pharmacy Departments 
in the respective hospitals. 

(3) Nurses on the wards where these patients were 
located were provided with forms (see Appendix X) 
and were asked to record on them the exact time 
of penicillin G@ administration at mid-day and in 
the evening. To avoid bias in reporting the 
administration times, the nurses were not informed 
about the actual purpose Of the ‘study. 

(4) Schedules of meal deliveries to the nursing 
stations were obtained from the dietary offices 
in each hospital. A few random observations of 
meal deliveries indicated that the deliveries 
were punctual, usually arriving on the ward with- 
in 5 to 10 minutes of the scheduled time. 

(5) The incidence of potential penicillin G-food 
interactions was determined by considering the 
administrattom of penicillin G relative to the 
scheduled meal time rather than the actual time. 
It was decided to use the scheduled time of meal 
delivery,because the nurse has no way of pre- 
dicting when a meal delivery might be delayed 
or early or when a patient might actually ingest 
his meal. A potential penicillin G-food inter- 
action was defined as one when penicillin G was 


administered within the period of one-half hour 
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before and two hours after the scheduled meal 
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De COMPARATIVE EVALUATION OF TIME REQUIRED 
FOR SURVEYING DRUG THERAPY 

Two approaches of drug therapy surveillance were 
comparatively evaluated, The decentralized (or ward) 
approach was spudled- lnyhasnitalod agd sthbeecentealiced 
approach was studied in hospital B, 

The centralized approach was possible in hospital 
B because the Pharmacy Department received adequate patient 
information. The information received by the Pharmacy 
Department in hospital B included; 

(1) Physician's Order Sheet (original copy) which 
| contained all drug, laboratory test, other 
diagnostic procedures and treatment orders. 

(2) Application for Admission Form which contained 
patient information, diagnosis, concise medical 
history, drug history, new orders (drug and 
diagnostic procedures), drugs administered in 
Emergency if the patient was admitted through 
there, and special instructions. 


(3) Laboratory Test Results. 


In hospital A (decentralized approach) only a 
transcribed prescription for ordered drugs was received 
in the Pharmacy Department, often lacking pertinent infor- 
mation such as drug strength. All of the information 
necessary for the surveillance of drug therapy was abstract- 
ed from the patients! charts. 

Arrangements were made with the pharmacy departments 
and nursing stations to iminimize siitemfe rence mw tir*t hie 
functions. of thel misigatts . 

The study was conducted jin the following manner ; 

(1) In each hospital, patients were randomly selected 
from the previous day's admission sheets until 
a total of ‘ten patients "initeach*of three services 
(pediatrics, medicine and surgery) were obtained. 


Therefore, a total of thirty patients were 
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(3) 


followed in each hospital. 

Each patient's drug therapy was followed for five 
days or until discharged, whichever occurred first. 
In hospital A (decentralized approach) surveillance 
of the patients' drug therapies was conducted on 
the wards by utilizing the patients! charts. In 
hospital B (centralized approach) surveillance of 
drug therapy was conducted in the Pharmacy Depart- 
ment by utilizing the information sent to it. 

The amount of time required to follow the patients' 
drug therapy was clocked with a stopwatch. Inter- 
ference time which included discussions unrelated 
to the study and travel time was also noted and 
recorded separately. 

The amount of time required to review drug therapy 
was categorized as follows: 

ab«ceProfilentnbttatione&®# hme: aThifsuwasirdefined as 


the amount of time required to abstract the 


essential patient information from the patient's 


chart or an application for admission form 
and to transfer it to the profile form (see 
Appendix XI) when the patient was admitted. 
b) Profile Maintenance Time for Drug-Drug Inter- 
actions: This was defined as the amount of 
time required to identify newly ordered and 
discontinued drugs, to update the profile and 
to identify from the ''Drug Interaction Index"! 
(130) any interactions between the ordered 
drugs. Although drug interactions may occur 
between two or more drugs, for the purposes 
of this study, interactions between only two 
drugs were considered. Thus, groups of two 
different drugs made a combination which was 
investigated for a potential interaction. The 


figures in Table IV (see page 68) represent the 
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number of combinations investigated and not 
the number of potential drug-drug interactions. 
The potential interaction and its effect were 
recorded on the profile form. 

The time required to review one drug- 
drug interaction was determined in the foll- 
Owing way: 

The total amount of time required to review 
drug therapy for drug interactions for the period 
that the patient was followed was divided by num- 
ber of drug-drug combinations that were possible 
in the patients drug therapy regimen. The 
number of combinations was determined by the 
mathematical formula n&2 where ''n'' was the total 
number of new drugs ordered for that patient. 
lt must be noted that this figure did not rep- 
resent the number of potential drug-drug 
interactions as reported in the indices. 

Patients, receiving one drug or less 
during the period they were followed, were 
eliminated from this portion of the study. 
Profile Maintenance Time for Drug-Laboratory 
Test Interactions: This was defined as the 
amount of time required to identify and record 
laboratory tests ordered, to record laboratory 
test results, to determine from ''Drug-Induced 
Modifications of Laboratory Test Values'' (95) 
whether any of the patient's drug therapy 
interfered with the laboratory test values 
and to record the interactions and their 
effects on the profile form. “Only inter- 
actions between one drug and one laboratory 
test at a time were considered. Because it 
was usually impossible to determine whether 


the test was performed before or after a 
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drug had been ordered, drugs ordered on the 
same day as the laboratory test, in addition 
to those ordered and used before the labora- 
tory test was ordered were investigated for 
POLENCI al INteraGtLOns.. —nhls arbtcrary 
approach seemed justifiable since it would 
influence both surveillance systems being 
comparatively evaluated in the same way. 

Included in the profile maintenance time 
for drug-laboratory test interactions, was the 
time for reviewing and recording culture and 
sensitivity reports. 

The time required to review one drug- 
laboratory test interaction was calculated 
as follows: 

Total amount of time required to review 
drugs and laboratory tests, ordered during 
period of time which the patient was followed 
was divided by the number of combinations of drug- 
laboratory tests that were possible. The 
number of drug-laboratory test combinations 
were counted. It must be noted that this 
figure did not represent the number of poten- 
tial interactions. Only those patients 
receiving one or more drugs and having one or 
more laboratory tests were included in the 


calculations in this portion of =the study. 
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V.. RESULTS AND DISCUSSION 
Literature Evaluation 

In reviewing the literature cited in the indices 
in support of the listed penicillin-drug interactions both 
valid and invalid references were found. tn general Pt 
was found that the indices were inadequately referenced to 
make a reasonable judgment on the soundness of each reported 
interaction. As Hartshorn points out (129), the reviews 
and charts on drug interactions often make generalizations 
and indiscriminately mix animal and human data. Sometimes 
there are no references provided and sometimes other reviews 
or indices are listed as references. Although some well- 
designed studies were quoted to substantiate the interactions, 
these were infrequent. Some examples of the types of short- 
comings encountered in the evaluation of the reported inter- 


actions are presented as follows: 


1s) Incorrect references were listed for some interactions. 
In the "Drug Interaction Manual" (133) an interaction be- 
tween penicillin and amisometradine was stated. Upon exam- 
ining the review article which was given as the reference, 


no mention of the interaction could be discovered. 


(2) The absence of any references to support a stated inter- 
action occurred. Interactions between penicillin and ant- 
acids and between penicillin and acid media were claimed in 
the "Handbook of Drug Interactions" (131). However, no 
original research was quoted to support either interaction 


or to indicate the clinical significance of either one. 


(3) Frequently other indices or review articles were named 
as references; that is, no reference was made to original 
research. The "Drug Interaction Index" (130) used review 
articles as four out of the five references it listed in 


support of the penicillin-drug interactions. 


(4) Some of the quoted sources were not available in the 


local biomedical library system. Articles in the periodical, 
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"Hospital Formulary Management! could not be obtained for 
evaluation because the local library did not subscribe to 


this periodical, 


(5) Many of the research papers which were cited, were 


“in vitro' or animal studies. It is generally agreed that 
"in vivo'' evaluation need not coincide with "in vitro 
results, Furthermore, interspecies differences are large and 


the speed and pathway of metabolism of a drug in man may be 
very different from that which has been determined in the 
laboratory animals. The original research, listed in support 
of the claim that the effect of pénicillin is enhanced by 


streptomycin (131), was "in vitro" and animal data (141,142) 


’ 
and no reference was made to any clinical or human evidence. 
During the literature search some clinical evidence was 
discovered for this synergistic interaction. Synergism had 
been demonstrated when combined penicillin and streptomycin 
therapy was used in the treatment of bacterial] endocarditis, 
caused by some strains of some species of enterococci (143,144). 
This situation illustrated the fact that inadequate literature 
searches by the compilers of indices can miss meaningful 
evidence, in addition to the problem that "in vitro" and 


animal data are used as supporting references. 


(6) Conflicting reports occurred in the literature. Three 
indices (130-132) stated that erythromycin antagonized the 
Bbacte Pitcrdal “effect “of “pene Pll fn y "On%examinrng “ttre ref - 
erences (145-147) it was found that this effect was not 
always demonstrated; at times a synergism was observed. It 
was found that different test inocula, different organisms 
and different concentrations of these antibiotics were used 
and that these variations were likely responsible for the 
conflicting results. Furthermore, the time relationship is 
important in observing antagonism: the interfering agent 
must act on the bacteria either simultaneously or before 


the bactericidal drug not after (148). This means that in 
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the clinical situation where there is multiple-dose treatment, 
it is difficult to observe antagonism because of the ever- 
changing blood and tissue levels of the two drugs. Some 
authorities (149,150) believe that antagonism between anti- 
BiOtd CS )igsy Oy Litile uclinical “signe ticance. Thus... 1 mpi 
situation such as the forementioned example, where results 
were equivocal, it was misleading to list only one effect 


of the drug interaction. 


(7) Generalizations about a group of drugs were made on the 
basis of the results obtained from the study of one drug. 

For example, oral chymotrypsin was reported to potentiate 
penicillin activity by enhancing absorption. Examination 

of the reference (151) revealed that phenethicillin was the 
only penicillin investigated. However, phenethicillin differs 
in acid stability and extent of absorption from most of the 
other peniticillins’ (152)%" ° Therefore, although’ 'the research 

for phenethicillin absorption was well-designed, it was con- 
sidered not justifiable to extrapolate the findings for 


phenethicillin to all other penicillins. 


(8) Studies without any controls were encountered. A 
clinical trial by Sabath (153) was conducted to demonstrate 
synergism between the penicillinase-resistant penicillins 
(acting as beta-lactamase inhibitors) and benzylpenicillin. 
Patients with chronic bacteriuria were treated with the 


combination but no controls of any nature were used. 


(9) Some well-designed studies were cited as references; 
however, the clinical significance of the interactions was 
not indicated in the indices. Kunin's research (154) on 
drugs which displace penicillins from protein-bound sites 
was found to be a well-designed and statistically analyzed 
study. Kunin was able to demonstrate displacement of the 
penicillin analogues by certain drugs; however, he cautioned 
that this was likely of limited clinical significance be- 


cause of the high doses of these agents which were required 
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for the effect. Since the indices do not indicate the 
clinical significance of the listed drug interactions... this 
exemplifies the need to examine the original research to 


determine this. 


Similar shortcomings and limitations in the lit- 
erature and in the indices on penicillin-laboratory test 
interference were encountered by Kane (155) in a related 
study. 

The problems, identified in this phase of the 
project and by Kane (155) demonstrate the fact that the 
penicillin-drug interactions, reported in the indices, are. 
not well-documented. It is probably a safe assumption to 
suggest that the majority of drug interactions are not well- 
documented. Moreover, these problems illustrate the diff- 
iculties that all pharmacists and health personnel must 
face in attempting to obtain valid information, 

Although this project illustrated only some of the. 
limitations of the indices and the literature, pharmacists 
and other health professionals must be made aware that 
there are many shortcomings. Reported drug interactions 
should not be interpreted as valid without first examining 
and evaluating the references. 

The indices have served the function of identifying 
and tabulating drug interactions. However, in order for 
the pharmacist to play a more meaningful role in the sur- 
veillange of drug interactions the following objectives 
must be met: 

1. There is a need for more and, in some cases, improved 
scientific research,.on drug interactions... —The research 
must be of a nature, relevant to the clinical situation 
and it appears that ''Trial in man is the only way of 
establishing drug interaction in man'' (156). Questions 
such as "why there is a potential interaction, what the 
chances are for the interaction to occur, how important 


it is to the patient's health and what can or should be 
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done about it'' (129) must be answered about each reported 
drug interaction. 

(2) There is a need for a system of primary and secondary 
references to expedite the identification of valid drug 
interactions and the dissemination of information about 
them. The primary reference which could be considered a 
guide, would consist of drug interactions, validated by 
research, and presented in a manner facilitating easy 
retrieval. Each interaction would be adequately docu- 
mented. 

The secondary reference system would support the 
primary reference. lt would consist of valid and evaluated 
available data, interpreted and assessed in terms of clin- 
ical significance by qualified individuals. This type of 
comprehensive and authoriative information source is 
currently being developed by the American Pharmaceutical 
Association*. 

(3) The pharmacist's training and education must be 
oriented so that he can make a meaningful contribution in 
the area of drug interactions. He must be able to identify 
potential drug interactions (through the use of primary 
references); he must be able to ascertain which drug inter- 
actions might be of clinical significance (through the use 
of secondary references); and he must be able to communicate 
relevant information about drug interactions in perspective 


to the various health professionals. 


Medical Records Survey 

From the retrospective medical records survey, it 
was apparent that potential penicillin G-drug interactions, 
as listed in the indices, do occur (see Table 1). In 38 
out of 60 medical records surveyed in the two hospitals, 
49 potential penicillin G-drug interactions were identified. 
The incidence of these penicillin G-drug interactions was 


quite similar in both hospital A and hospital B; however, 


* "Evaluations of Drug Interactions’, a pilot project, 
1971, American Pharmaceutical Association, 2215 Constitution 
Avenue, N.W., Washington, D.C. 20037. 
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TABLE | 


INCIDENCE OF POTENTIAL PENICILLIN G! - DRUG INTERACTIONS2 
AS DETERMINED FROM A MEDICAL RECORDS SURVEY 


-- Hospital A Hospital B Total 
Number of medical records 
reviewed 30 30 60 
Number of patients with 
potential interactions 17 7a 38 
Number of potential 
interactions 21 28 4g 
Average number of inter- 


actions per patient 0.70 0.93 0.82 


SR RR A A SS 


1. All penicillin G salts used orally and parenterally were 
considered. 


2. A potential interaction was defined as one listed in the 
drug interaction indices. No attempt was made to determine 
iit occurred "clinical Ty. 
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the nature of the interactions differed in the two hospitals. 
In hospital B, 21 out of the 28 interactions had the potential 
of increasing the effect of penicillin G whereas in hospital 
A, only 8 out of 21 interactions did the same. Most of the 
interactions with the potential of increasing the penicillin 

G effect occurred between aspirin or aspirin products and 
pene hl iin G2 

lt was not the object of this survey to determine 
whether any. .of the identified penicillin Gedrug interactions 
were clinically significant. Likely, few if any, of the 
noted interactions modified the patient's response to his 
therapy. 

In a related study, Kane-(155) found that laboratory 
tests were ordered for patients on penicillin G therapy whose 
results might be modified by the penicillin G. Kane observed 
28 potential penicillin G-laboratory test interactions in 


12 out of 35 medical records. 


Penicorllin G-Food Interaction Study 

bn uthe study on pentcillitin G=food interactions, it 
was found that approximately 70 per cent (43 out of 60) of 
the observed administrations of penicillin G were during 
a period when food ingestion might have interfered with the 
absorption of the penicillin G (see Table I!!). In hospital A 
20 out of 27 administrations were within the period of one-half 
hour before meals and two hours after meals and in hospital 
B, 23 out of 33 administrations were during this period. 

No attempt was made to determine if the interference 
resulted In a clinically significant decrease of penicillin 
G activity, since the evidence of potential problems was of 
major interest in the present sutdy. lt was noted, however, 
that all dosages of penicillin G were at least as large as 


those recommended in CPS* and most were larger. 


*CPS is the Compendium of Pharmaceutical Specialties, a 
compilation of monographs of prescription products published 
by the Canadian Pharmaceutical Association, Inc. 
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TABLE II 
INCIDENCE OF POTENTIAL PENICILLIN G - FOOD INTERACTIONS! 
OBSERVED IN TWO HOSPITALS 


Hospital A Hospital B Total 


Number of 
observations2 27 33 60 


Number of potential 
interactions 20 23 


43 


1. A potential interaction between penicillin G and food 
was defined as one occurring upon the administration of 
oral penicillin within one-half hour prior to scheduled 
meal-time or within two hours following scheduled meal time. 


25, Observations were defined as the total 
of administered doses of oral penicillin G. 


number of observations 
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Although the Pharmacy Department in hospital B 
labelled all of the oral penidedd lan G which it dispensed 
with instructions to administer it on an empty stomach, 
this did not ensure proper administration. 

Since there is evidence (135,136,138) that the 
presence of food influences the absorption of orally 
administered penicillin G, several steps can be taken to 
help overcome the problem of co-administering the penicillin 
Gowith food. | 
(1) Phenoxymethyl penicillin (peniciliin V) can be suggest- 
ed as an alternative for penicillin G: Penicillin Vis 
better absorbed from the gastrointestinal tract than is 
penicillin_G due to its acid stability and its solubility 
in the alkaline medium of the duodenum (157). Serum levels 
three to four times greater than those obtainable with 
penicillin G have been demonstrated (158) however, only 
35-40% of the administered dose is absorbed. Total absorp- 
tion is not influenced by timing of the dose in relation 
to meals although peak serum concentrations occur earlier 
and are higher in the fasting state. There is also some 
evidence that the presence of food enhances the absorption 
Of penicritin Vv (Tso). 

In suggesting penicillin V as an alternative for 
Grat-pentciltin- Gs, tt shoaltd Berkept’ in mind that it is more 


expensive than penicillin G. 


(2) In-service education programs could be established to 
give the nursing personnel an understanding about the 
importance of administering penicillin G at least one-half 
hour before meals or two hours following meals. If given 

in this manner, maximal absorption of the penicillin G@ is 
mohleavede athe Medical Letter (160) points ourlthatl rhe 
recommended doses of penicillin G are high enough to compen- 
sate for acid degradation; moreover, if the drug is taken 
two hous before or three hours after a meal -- that is, 


on an empty stomach when gastric acidity is lowest -~- acid 
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degradation is limited,'' With this understanding, likely 
the nursing personnel would make more conscious efforts to 


administer oral penicillin G correctly, 


(3) Alternatively, the pharmacy department, the nursing 
personnel and the dietary department could attempt to 
arrange (for those drugs to be administered on an empty 
stomach) a more feasible drug administration schedule 
relative to meal times. For example, the q6h schedule, 
almost universally denotes that a drug is to be admin- 
istered at 600, 1200, 1800 and 2400 hours. This means 
that at least two doses of the drug are administered at 
meatetime or very close “to ft** To avold this) "perhaps. a 
schedule of 400, 1000, 1600 and 2200 hours might be prefer- 
able. However, each nursing station would probably have 
to establish its own schedule, depending on food arrival 
time, with the assistance of the dietary and pharmacy 


departments. 


Comparative Evaluation of Time Required for Surveying Drug 
Therapy 
(a) Profile Initiation Time 

The amount of time required to initiate drug profiles 
for each patient (see Table III) in three different services 
in hospital A (decentralized approach) was significantly — 
greater than in the same three services in hospital B 
(centralized approach). Approximately a 2-fold time diff- 
erence was observed between the two hospitals for each of 
the services. The "t''-test was used to determine the 
Statistical significance of the data and it was found that 
all of the differences were highly significant, i.e., for 
Pediatrics "t' was 4.5; for Medicine "t" was 3.0; for 
Surgery ''t'! was 6.4; and for all services combined "'t" 


was 5,6. 
Interruption time and travel time were excluded 


from the profile initlation time, 
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TRELE Ch 
AMOUNT OF TIME REQUIRED TO INITIATE! DRUG PROFILES IN DIFFERENT 
SERVICES OF TWO HOSPITALS 


Initiation Time Hospital A Hospital B 


Required per patient (Decentralized (Centralized 

in each service2. ce. Approach) Approach) 
Pediatrics 238.8 gece dtraSeddc 1O8atiieecea (f 38.1) 
Medicine 2.) Onib Seen tote Ole 0) lO9eva secon (tamio. 2) 
Surgery 17 Ge ba secei dt HPs be lOBsnd secuat tel be |) 
Mean 232027 sece LErit.9) 106.0 "secun Kerastase) 
ee Initiate - This function was defined as the selection and 


transfer to the drug profile form of appropriate patient data 
from the patient's chart and/or admission form. 


2» ‘hime required per patient in each service represents the 
mean time required to initiate drug profiles for each of 
10 patients in that service. 


Br Standard Deviation. 
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The increased time requirement in the decentralized 
system (hospital A) arose primarily from the need to search 
throughout the patient's chart to collect pertinent patient 
data. Furthermore, in hospital A, the patient's admission 
history was almost invariably more lengthy and detailed than 
in hospital B. An application for admission form used in 
hospital B, usually contained adequate and concise patient 
information. In addition, this form contained drug and 
diagnostic orders so that profiles could be initiated from 
a completed form. Only on occasion was it necessary to con- 
sult the patient's chart for necessary data. Frequently, 
(about 50% of the time) medication histories were unavailable 
from either the application form or the patient's chart 
inghospitakh Bi. In hospital A, a medication history was 
present in 95% of the charts studied. Neither hospital had 
adequate medication histories. 

Although the amount of time saved in initiating 
profiles by the centralized approach was highly significant, 
there is the disadvantage of the pharmacist not being on 
the ward to answer questions and to handle pharmacy-related 
problems, However the time saved by the centralized approach 
could probably be more effectively used to deal with specific 
problems by a pharmacist making a scheduled visit to the 
wakdsa- At this visit or round; the pharmacist could more 
efficiently communicate potential problems identified through 
cemtralized sicreeniing. =«The-function-of centralized screening 
could be performed by non-professional assistants. 

Non-professional assistants could initiate profiles 
from adequately designed admission forms which had been 


evaluated by pharmacists and physicians. 


(b) Profile Maintenance for Drug-Drug Interactions 

The results in Table IV represent three factors -- 
a comparison of the time required by the two approaches to 
screen drug combinations which might be potentially inter- 


acting; a comparison of the average number of drug 
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combinations, that is, combinations of two drug orders, per 
patient jn hospital A and B; and a comparison of the amount 
of time required per patient day which is an indirect result 
Or~ the first” two FfacktéFs% 

In each service there was about a two to three-fold 
greater time requirement jn the decentralized system (hospital 
A) than in the centralized system (hospital B) to review drug 
therapy for potential interactions. The time difference 
between the two systems was shown to be statistically signif- 
icant for each of*the services through use of the "t''-test, 
In fact, the mean time required for each combination jin 
hospital A was highly significantly greater ("'t'' was 4.4) 
than that in hospital B. 

| Probably the most important factor contributing to 
the time difference was the need to search through the 
patient's chart for new drug orders in the decentralized 
system. Even when no drugs were ordered, time was spent in 
determining this; whereas, in the centralized system if the 
physician's order was not sent to the pharmacy, it was 
assumed that no new drug orders were written. More noise, 
activity and distractions were encountered in the decentral- 
ized system and these could have reduced the - pharmacist's 
efficiency. Thus, from the time-efficiency point of view, 
this data would appear to support a centralized versus a 
decentralized approach for reviewing drug therapy. 

The number of drug-drug combinations which were 
investigated for potential drug interactions was consistently 
greater in each of the services in hospital B than in 
hospital A. 

The’ to'tall. time required per patient day to review. 
drug-drug combinations also appeared to be greater in each 
service in the decentralized approach (hospital A) than in 
the centralized approach (hospital B). The difference 
between the two systems becomes more impressive when one 


considers the fact that the number of drug-drug combinations 
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per patient was greater in hospital B (centralized approach) 
than in hospital A, tt should be noted that .the total time 
per patient day to review drug combinations was not the 
product of the time per combination and of the number of 
combinations per patient, as would seem logical, because 

the number of days for which each patient was followed varied, 
Rather this value was determined by dividing the total amount 
of time which was required to review a patient's drug therapy 
for the period he was followed by the number of days the 
patient was followed. 

Although this comparative evaluation represents only 
the amount of time required for the identification of potential 
drug-drug interactions and does not include the amount of time 
required to establish the clinical significance of the poten- 
tial interaction and to communicate this information, it might 
serve as a comparative guide for a pharmacist wishing to 
establish a drug surveillance system. This would appear to 
be a valid comparison since the follow through and/or commun- 
ication by the pharmacist would take the same amount of time 
in both the centralized and decentralized. systems. 

Much of the pharmacist’s time utilized inicentralized 
screening could be saved through the use of non-professional 
assistants. These personnel could note and bring to the 
attention of a pharmacist-the potential interactions listed 
in Wndices. | The. pharmacist could {then,concentrate his, time 
on following up the potential drug interactions which he 
felt might be significant. This approach demonstrates another 
way in which the technical aspects of drug surveillance could 


be realized without creating a significant demand on the time 
of a professional. 
(c) Profile Maintenance Time for Drug~Laboratory Test 


Interactions 
The amount of time that was required to survey drugs 
and laboratory tests, ordered comeurremtly, efor potenmial 


interactions or Interference is represented in Table V. 
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Although this aspect would be ordinarily reyiewed simultan- 
eously with drug-drug interactions, it was subdivided in 
this study since procedures for laboratory test orders and 
results were somewhat more complicated than for drugs, 
Individual hospital laboratory procedures, time interval 
between order and Results -pnatune sof precordingenesullts 
(i.e., with or without normal values), and method of inserting 
results in chart (for example, all hematological results on 
one sheet or at random) were some of the variable factors 
which influenced the time requirement for reviewing drug- 
laboratory test combinations for interactions. 

The amount of time required to screen drug-laboratory 
test combinations for potential interactions per patient was 
greater. in, ;the decentralized sys tem dthani im the centria laiized 
one for each of the services surveyed. The mean difference 
between the two systems (16,5 seconds by the de cenvtama, | ized 
approach versus 11.8 seconds by the centralized approach) 
was statistically significant as determined by the ''t''-test 
(Cr uiiatSe 12).14)e, 

A computerized print-out of laboratory test results 
in hospital A was probably the most important factor in 
making the time requirement difference between the two 
approaches less marked. Although it was still necessary to 
locate the .laboratory data, in, the patient's chart in: the 
decentralized approach, once, located the results were presient- 
ede in. .ane orderly; -fas hiion .<h Thayti gitst, taal Ie fowte ties neisiuslttis! camd 
normal values of laboratory tests, ordered on one day, were 
reported on one sheet. Also a cumulated report of all test 
results replaced thie» darciglys inepornt: onices ap weekie™, On) sthie) crt her 
hand, in hospital B the laboratory test nes unletisy Weare iriedarrined 
on the individual requisitions as they were completed, and 
often normal values were not jncluded on the reports which 
necessitated reference to a table. 

In the two hospitals the mean numbers of drug- 


laboratory test combinations per patient were approximately 
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equal. Although more drugs per patient were ordered in 
hospital B (see Table IV), more laboratory tests per patient 
were ordered in hospital A. 

The mean time required per patient day for reviewing 
drug-laboratory test combinations was greater in hospital A 
(decentralized approach) than in hospital B (centralized 
approach) in spite of the fact that the number of drug- 
laboratory test combinations were approximately the same 
in both hospitals. lt must be noted that the time required 
per patient day for reviewing drug-laboratory test combina- 
tions was not a product of the time required per combination 
and of the number of combinations since patients were not 
all followed for the same length of time. 

This value was obtained by dividing the total amount 
of time required to review drug-laboratory test combinations 
by the number of days which the patient was followed. 

A difference in the amount of combined time required 
to review drug-drug and drug-laboratory test combinations for 
potential interactions was observed amongst the three serv- 
ices included in the study (see Table VI). In both hospitals 
the mean combined time per combination was greater in pediat- 
rics than in medicine and surgery. 

Although fewer drugs and laboratory tests were or- 
dered jn pediatrics, it appeared that the efficiency in 
reviewing these was less than in the other services. Some 
of the explanations for this might be that the directions 
for administration of drugs to pediatrics were more explicit 
than in the other services. Thus, more time was spent in 
transferring this information onto the profile. Another 
factor, contributing to the increased mean combined time 
requirement in pediatrics, might be the fact that the 
majority of pediatric patients were receiving antibiotics. 
This meant that more culture and sensitivity studies were 


reviewed and recorded. 
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TABLE VI 
COMPARATIVE AMOUNT OF TIME REQUIRED TO REVIEW! DRUG-DRUG 
COMBINATIONS2 AND DRUG-LABORATORY TEST COMBINATIONS? IN 
DIFFERENT HOSPITAL SERVICES 
Hospital A Hospital B 
(Decentralized Approach) (Centralized Approach 


nnd Vi. Pedi errics teoglived the leost tite oor pakient .. . 
Mean time Be 
combination 


Pediatrics 2 Jew! sexe: label siec . 
Medicine 15.5 sec. ho. 3 sec. 
Surgery 21.2) Sec. silt ICTS S 


Total time ae 
patient day 


Pediatrics 126.4 sec. 1:1:6..0. sec. 

Medicine 23 86% Sie 145/408 » tstexcts 

Surgery erie Ores Gree. VOStro: (sree: 
I+ Included updating drug and laboratory test orders and 


results on profile, following culture and sensitivity data, 
identifying and recording potential drug-drug and drug- 
laboratory test interactions and their effects. 


2." Defined as a combination of two different drugs. 


3. Defined as a combination of one drug and one laboratory 
test, ordered for the same period of time. 


4h. The mean of time per drug-drug combination from Table IV 
and of time per drug-laboratory test combination from Table V 


to review these. 


5. The total of time per patient day to review drug-drug 
combinations and of time per patient day to review drug- 
laboratory test combinations. 
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The total time per day to review drug therapy was 
greater in medicine than in pediatrics and in surgery in 
both hospitals (see Table VI). Medicine required the 
greatest amount of time because this service had the most 
drugs and laboratory tests ordered per patient (see Tables 
IV and V). Pediatrics required the least time per patient 
day because although the mean combined time required per 
combination was highest in this service, pediatrics had 
the fewest number of drugs and laboratory tests ordered 
per patient. 

Further verification of these trends from the point 
of view of time efficiency would be interesting and might 
provide meaningful data for estimating personnel require- 
ments in hospital pharmacies depending on the predominant 
service in that hospital. 

It should be noted that the time requirement in the 
decentralized approach did not include an interruption factor 
and travelling time between the pharmacy department and the 
wards. lt was found that approximately a 15% time adjustment 
should be added in the decentralized approach to account for 
these. This figure corresponds fairly closely with the 17% 
adjustment value determined by Slining et al (7). Furthermore, 
the time required to locate charts on the nursing unit or 
those absent from the nursing unit was not considered in the 
reviewing time nor the interruption-travelling time. This 
would increase the time requirement in the decentralized 
approach somewhat. All of these factors detract from the 
decentralized approach with respect to time efficiency. 

Although this comparative evaluation represents only 
the time required for the identification of potential inter- 
action problems and not the identification of other problems 
nor the follow-through and communication of information 
about identified interaction problems, it might serve as a 


comparative guide. A pharmacist, wishing to establish a 
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drug reviewing system, could refer to this data. ExeVudiing 
the amount of time required to Initiate profiles and not 
considering experimental error and variation from hospital 
to hospital, the amount of time required to review the drug 
therapy of 100 patients for potential interactions would be 
about 4,5 hours per day, using the decentralized approach, 
as compared to 3.3 hours, using the centralized approach. 
(These figures do not allow for interruption and travelling 
time.) These figures represent: 
(1) the amount of time saved in the centralized approach 
versus the decentralized approach 
(2) The amount of time required for drug survelllance of 
interactions which could be done by non-professional assist- 
ants under a pharmacist's supervision. This type of 
surveillance function is largely technical in nature and 
could be efficiently programmed for electronic data process- 
ing, once it became economically feasible. Until such time, 
non-professional assistants could identify the problems and 
free the pharmacist to concentrate on the significance of 
the identified potential problems and to communicate more 
effectively relevant information to the appropriate health 
care personnel. . 
One might speculate that the advantage of a decentra~ 
lized surveillance system would be the presence of a pharmacist 
to answer spontaneous questions. However, it is proposed that 
a pharmacist would make rounds to further investigate those 
problems identified centrally and to communicate information 
about them. During these rounds any other questions could 
be handled by the pharmacist. In addition, routine pharmacy 
rounds could be scheduled to satisfy the information needs 


on the nursing stations. 
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Vi SUMMARY AND CONCLUSIONS 

There appears to be a definite need for increasing 
the availability of drug information to the health profess- 
ionals in promoting effective and safe drug therapy. This 
need does not so much reflect the vote of drug information 
required, as a meaningful, ac@urate and concise evaluation 
of the information already available. 

This objective is a primary goal of €linical Pharm- 
acy. It has been demonstrated, however, that pharmacy has 
several phases to develop before it can make a meaningful 
contribution in this respect. Some of these phases, as 
reflected in the present work, include: 

(1) more clinical research to clarify the significance 
of currently reported adverse drug reactions and 
drug interactions 

(2) a centralized method of evaluating and disseminating 
the information generated from such research 

(3) an efficient surveillance program within each 
hospital to identify the incidence and daily 
occurrence of potential drug-related problems 

(4) an effective use of non-professional assistants 


to aid in the technical aspects of such programs. 


The present study has indicated that with respect 
to surveillance for potential drug interactions a primary 
index such as “Drug sinteractton llndex™ (130) or "Handbook 
of Drug Interactions” €131) or 4 formulary may best (besused 
for initial screening. A secondary reference index such 
as that being developed by the American Pharmaceutical 
Association would be most valuable to further evaluate the 
clinical significance of potential problems. 

lt was shown by this study that penicillin G-drug 
interactions and penicillin G-food interactions, as reported 
in the literature did occur in the two hospitals surveyed 
and by a related study (155) that penicillin-laboratory test 


interactions, as reported in the literature, did “Ceca ann 
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practice, This suggests that there is a need for a surveill- 
ance program on drug usage, 

Two approaches (centralized and decentralized) were 
comparatively evaluated with respect to screening for drug- 
related problems, specifically for potential drug-drug 
interactions and drug-laboratory test interactions. It 
was found that in terms of time efficiency, the centralized 
approach, conducted jin the pharmacy department, was signif- 
icantly more efficient than the decentralized approach, 
conducted on the nursing stations and using patient's charts. 
Profile initiation time was only about one-half as great in 
the centralized approach. Profile maintenance time, including 
the time for identifying potential interactions, was signif- 
icantly less in the centralized system also. The time 
saved by utilizing a centralized system of surveillance 
could be more beneficially used by a pharmacist to follow. 
through, to evaluate, and to communicate relevant inform- 
ation about the identified problem. 

The use of non-professional assistants to perform 
the function of identifying potential.drug tnteraction 
problems in the patients' therapy, from a validated ref- 
erence source would further increase the saving of the 
pharmacist's time. In the future, the computer will 


likely perform this technical function. 
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VII RECOMMENDATIONS 

"The feasibility of the pharmacist functioning effect- 
ively in this capacity (drug-related patient care) has now 
been sufficiently demonstrated so that the question. 1s no 
longer one of the appropriateness of this role, but “rather 


how best it can be developed" (13). 


1. There is a need for a more patient-oriented education 
for the pharmacist. The training and education should be 

so designed ''to create a coordinated learning process where- 
Dy theory, tact, “sdei'll “and clinical apoticat fon will ‘be 
integrated, for and by the student, within and between 
disciplines and implemented in practice at the patient 
level'' (32). The pharmacist must be prepared to provide 
selective, reliable and problem-oriented drug information 


when and where it is needed in patient care. 


2. There is a need for an integrated approach in educating 
the: health professionals so that each discipline has van 
understanding of the other's background and capabilities. 
This would foster teamwork, mutual respect and improved 


communications. 


3. There is a need for the development of comprehensive, 
regional drug information centers which could extend support 
into those areas where limited availability of resources 
results in a more pressing need for practical pharmaco- 
therapeutic information. In Canada, a few such centers 
affiliated with the major medical and pharmacy schools 

and utilizing modern communications technology could serve 


the needs of the whole country. 


4, It is imperative that the pharmacist present only valid 
and clinically significant information to the health pro- 
fessionals. The masses of literature about drugs must be 
evaluated before communicated. Most of the reported drug 
interactions must be validated -- a project with which the 


American Pharmaceutical Association is currently engaged. 
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>, There is a need for an international exchange of drug 
information, coordinated by some body such as the World 
Health Organization, W.H,0, has already taken a step in 
this direction by establishing an international drug 


monitoring program for adverse drug reactions (161). 


6. Greater utilization of the computer must be made in 
pharmacies, ''Properly appreciated, tamed and utilized, 
the computer will undoubtedly improve pharmacy service 
and contribute to the optimum in patient care'' (162). 

The computer is currently being employed by pharmacies to 
perform a variety of functions (163). It's use in drug 
utilization and drug surveillance and screening drug 
therapy for interactions is now recognized and is being 
developed, Although the computer frees the pharmacist 
from many technical tasks, a pharmacist's professional 
judgment is required to determine the significance of the 


identified problems. 
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APPENDIX | 
PHARMACEUTICAL PRODUCT INFORMATION FILE 
< NOMENCLATURE: 
i. Non-Proprietary Name 


2. Proprietary Name(s) and Manufacturer (s) 


3. Foreign Proprietary Name(s), Country, & Manufacturer (s) 


CLASSIFICATION 
4, Pharmacological-Therapeutic Classification 


See Aso... Formulary Number | = 


6. Legal Classification: Narcotic , Schedule G ie 
Prescription Drug , Non-Prescription Drug ; 

7. ‘Status: Approved Investigational 

CHEMISTRY 


S$... Chemical Classification 
9. Chemical Name 


LOR Structural Formula: 


11. Molecular Weight 


12... Physical Properties 
Solubiiacy in Water __+ Alcohol , Others 
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Chemical Properties 


Physical and/or Chemical Incompatibilities 


Attach official assay methods 


PHARMACOLOGICAL ACTION 


Mechanism of Action 


Site(s) of Action 


Onset of Action 
Duration of Action 


Site(s) of Absorption 


Transport and Distribution 


PAS Ms 
226 
235 


PLO 


2s 


26. 


Does this drug pass the CNS barrier?: Yes No 
Ifevves, in (22). co what: €xtener: _% of dose given. 
Does the drug pass the blood-brain barrier? Yes No 


Tt Yes 11 (22) 7.co what exten? : % of dose given. 


Does the drug pass the piacental barrier? Yes_ No 


ft-"VYes" an. C25) to wnat excence. _% of dose given. 
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27. Site(s) of detoxification 


28. List all metabolites and catabolites. 


29. Site(s) of excretion 


30. Half-life of the drug 


31. List the excretion products. 


INDICATIONS FOR THERAPEUTIC USE 


32% List indications for use. 


WARNINGS AND UNTOWARD EFFECTS 


33. List all side effects, allergies and hypersensitivities. 
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Reference 


Number 


CONTRAINDICATIONS 


34. List disease and patient condition-related contra- 
indications. 


35. List drug and food-related contraindications 


INTERACTIONS 
36. List any prescribed drugs or OTC's which potentiate 


or depress (and indicate which effect) the therapeutic 
eritects of this drug, 2 


37. List any laboratory tests with which this drug inter- 
feres. | 


LONG TERM USAGE EFFECTS 


38...Does: this drug. produce:, Physical dependence ; 
Psychological dependence , Tolerance 2 


39. List the signs and symptoms of cumulative toxicity. 
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Reference 
Number 40. List precautions. 


41. Indicate if drug is teratogenic , Mutagenic ; 
carcinogenic : ee atts 


THERAPEUTIC EFFICACY 


42. Attach a bibliography of well controlled clinical 
studies with this drug. 


43. List the therapeutic advantages of this drug over 
those in current use. 


44, List its therapeutic disadvantages. 


45. Attach some of the promotional literature and an 
evaluation of it. 


POISON CONTROL INFORMATION 


46. List signs and symptoms of overdose. 
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menumber 47. List all antidotes (antagonists) in order of preference. 


48. Outline the treatment of overdose. 


49, Maximum ingested dose with recovery Age of Patient 


m0.  toxac Serum Level mg%; Lethal Serum Level — mg % 


51. Attach procedure for quantitative determination of 
' drug and its metabolites in blood and urine. 


52. List dangerous combinations with this drug in overdosages. 


ADMINISTRATION 


53. List methods of administration 


54, List any special techniques and equipment required for 
administration. 
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Reference 
Number 55. List professional instructions. 


56. List patient instructions. 


SUPPLY 


57. List all of the available dosage forms, strengths, 
(a) and costs. 


Proprietary|Manufacturer | Dosage|Strengthj Retail |Hospita 
Name Form Cost Cost 
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Proprietary Manufacturer Other Constituents 
Name 


58. Comment on the effect of the various dosage formu- 
lations on the bio-availability of this drug. 
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Reference 
Number SOLID ORAL DOSAGE FORMS 
59. POSOLOGY: 
Recommended Frequency a.c. or Period re- Max.Duration Primary 
Oral Dose (g. he) D.C. » quLred= for of treatmt,, Indice: 
effect 
Adults 
Children 
Infants 


60. DESCRIPTION 


Table ru, Capsule):  hardiis (sott.). “spheres 
Uncoated __ Coated. 3. lf Coated, specify kind of codatinge: 
SCC Sa ay oie Omar ee 2 Sly COPED Sustained Release a. 
Size: Diameter, Length___, Thickness 
shape; «Round . ~, Concave .,, Convex...,/Flat facey a, 

Ohsl ts ee 


Color : 
Edges Bevelled: Yes , No 


Scored: Yes , No : 


Markings: Yes ,~No 7 indicate the stype) Of smarking. agi 
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61. List the names and amounts of all ingredients: 


62. State the caloric content of the product. 
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reference 


Number 


65. 


66. 


67. 


Disintegration Time | min., State Standard. 


Dissolution Rate - State name of method 
used. 


To what extent is the drug soluble in: 


a) Gastric Juice % soluble 

b) Intestinal Juice % soluble 

STABILITY 

Dosage Form Storeage Requirements Shelf L 


Indicate the safety of the decomposition products: 


NON-SOLID ORAL DOSAGE FORMS 


68. 


69. 
70. 


Tile 


Type of product: solution , suspension ; 
emulsion ° 


Strength of product: 
PHiKo@f product 


List the names and amounts of all the ingredients: 
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Nunber 72. Indicate any possible allergenic constituents: 
73. .Flavour of the product: 
24), —OLABLULT Ys 
Dosage Form Storage Requirements Shelf Life 
75. List signs of deterioration: 
76. Tist the decomposition products and indicate their 
safety: 
77. POSOLOGY: 
Recommended Frequency a.c. or Period re- Max.Duration Primary 
Oral Dose (q. ha) pec. quired, for ior treatment Indication 
effect 
Adults 
Children 


Infants 
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PARENTERAL DOSAGE FORMS : 
78. ‘Type of Product: Solution , Suspension_ ; 
Emulsion , Lyophylized Powder , Other 
J9.. ROUtCE Of administration: I.V. A pipeCs 
Intracutaneous , intrathecal F 
Intraperitoneal Poli Lusilon , Other ‘ 
80. POSOLOGY: 
Recommended | Frequency|a.c. or|Period re-|Max.Duration |Primary 
Dose (qs"-H p.cs \quired for|of treatmt. indication 
effect 
81. Incidence of pain and irritancy on injection and methods 


82. 


83. 
84. 
85. 
86. 


87. 


of minimizing these: 


List the names and concentrations of all ingredients: 


Vehicles): Wacer.. |, Alcohol (eae; Other. lama. 

List preservative(s) and concentration(s). 

List any possible allergenic constituents. 
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"Number 


88. “2pHeof “product 

89. Viscosity of product 

90. Coloring agent(s) 

91. Can this product be re-autoclaved? ‘Yes, 27 Ne 


92. PIL "Yes" in (90), ‘state’ conditions: of \re- 
autoclaving: 


93. List signs of deterioration. 


94. List the decomposition products and indicate their 
safety: 


STABILITY 


95. Dosage Form Storage Requirements Shelf Life 


ADMINISTRATION 


96. Is dilution necessary prior to administration? 


Yes , , NO 


97. If "Yes" in (95) to what volume? 


Widkssxd et isnt 


enoirtibnes sista , (08) ae “oat 4 
{ 


q 
| ail) * eee 
a a 27 Rane a ae 
7 ; ou fater ag to ay re 
© a} ; 
s3rboug “to? ar apeet 
a Cone , 
W AS + 

(aj) J4Sps ea Lae 20 

‘ iat i] 
Sheyvelsorzu 9% ad. FON Dees ett Me 


: brftvekopdivs 7 


ht 
Ne 


, - oui fen o4 ai ae Sitesi Pee: 
1S ejovboig note laoqmenss Bie walt ae oe 
w\rolse ie 

he 


e 
“ An. 
. YE ti raare 
1 - 4 
+ ry 1 sro ‘ 
2 ages) S61OFS M2oF spssog 
4 q 
f , 
“) \ - 


' mp 2 7 | i 
ne 
ornament 
i <> a 
803 tolzq yiskessen’ hobs iu Eb ar 
po > Ete 4 ‘4 
Ss Acer — F 


ov \4sdw oF fee) mic “eoy™ 
= 7 7 o 


ference 


Number 


ie Hare 


99. 


100. 


“s oF im 


Livthe-produce is lyophylized, state reconstitution 
directions: 


Indicate the recommended infusion rate if the 
product is infused or administered by IV drip: 


Provide where possible data on the utilization of this 
drug, i.e. frequency of use for a certain condition, 
comparison of use with other similar agents, etc. 
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APPENDIX I] 
SOLID DOSAGE FORM IDENTIFICATION SYSTEM 
(CLASSIFICATION BY COLOR) 


ELTROXIN 
Sod. Levothyroxine 
0.2 mg 


Glaxo 
pink tablet 


Hypothyroidism 
therapy 


WINSTROL 
Stanozolol 2mg 


Winthrop 
pink tablet 


Androgens 


BUTISOL SODIUM 
Butabarbital Na 
100mg 


McNeil 


pink tablet 


Sedative & Hypnot- 
ic 
Barbiturate 


SEGONTIN 

Prenylamine lactate 
60 mg 

Hoechst 

pink tablet 


Anti-anginal agent 


LARODOPA 
Levo-dopa 500 mg 


Roche 
pink tablet 


Parkinsonism 


OBELINS COMPREHEN- 
SIVE 


Multivitamins 
Mead Johnson 
pink tablet 


Prenatal 
supplement 


DONNA Extentabs 

Hyoscyamine sulfate 
0.3111 mg 

Atropine Sulfate 
0.0582 mg 

Hyoseine HBr 
0.0195 mg 

Robins 

pink tablet 


Antispasmodic 
ALPIN 


Anisotropine 
methylbromide 10mg 


NUTRIFER 
Multivitamins- 
minerals 
Elliott-Marion 
pink tablet 


Hematinic 


ADEFLOR- PRENATAL 
Fluoride, vitamins 


Upjohn 
pink tablet 


Pi -natal 
pplement 
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APPENDIX V 
DRUG INFORMATION 
Review of a Patient = a 69 year old female diabetic. 


Prothrombin Times were maintained at 20-28% until October 9. 


No Prothrombin’ Times were available from October 10=12, 


On October 13 Prothrombin Time was 56% 
October 14 i " "59% 
October 16 " rt CL 6% 


Changes in Medications: 


October 8: NegGram 500 mg four times daily was started for 
U.T.1. Gantrisin 1 Gram every 12 hours was 
discontinued, 


October 14: Tolbutamide was increased from 500 mg daily to 
500 mgm twice daily. 


October 13: Coumadin was increased from 1.25 mg daily sto 
2.5 mg daily. 


In vitro studies conducted show that ethacrynic acid, 
mefenamic acid, nalidixic acid, and diazoxide can displace 
warfarin and other coumarin anticoagulants from plasma 
protein and thereby potentiate anticoagulation. If this 
erfect occurs in vivo, clinical) use sof these drugs could 
cause an increase of 66-400% in free active anticoagulant 
and make it necessary to reduce anticoagulant dosage in 
order to prevent excessive hypoprothrombinemia and hemorr- 
hage. 

CCl naAtire, Auge 14... 197.0) 


In the in vitro study a dose equivalent to 2-4 Grams of 
nalidixic acid per day caused an estimated increase of 
64-160% in free warfarin concentration. 


Nalidixic acid is excreted largely by the kidney and in the 
event of renal insufficiency very high plasma levels might 
be reached and warfarin activity would be increased. 

(Clin Pharmacol Ther 11:524 (July-August) 1970) 


Tolbutamide competes with warfarin for degradation sites in 


the endoplasmic reticulum of the (iver. 
(Deykin D., “Warfarin Therapy", New Eng J Med, 283:801-803). 


In view of this evidence an increased sensitivity to warfarin 
is logically suspected; however, a decreased sensitivity 

to warfarin was manifested by this patient -- prothrombin 
activity increased from approximately 25 to 50% during 
treatment with nalidixic acid. 
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No explanation can be offered for this paradoxical situation. 
However, the relationship between warfarin and nalidixic 


acid and possibly tolbutamide is more complicated in vivo 
than ino vitro. 
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APPENDIX V 
SIDE EFFECTS OF LITHIUM CARBONATE 
Most Common ones: slight tremor and polyuria 
With higher doses or decreased excretion: nausea, vomiting 


and diarrhea 


Gastro-Intestinal Symptoms: 
Anorexia 
Nausea 
Vomiting 
Diarrhea 
Uae ae 
Dryness of the Mouth 
Weight Loss 


Neuro-Muscular Symptoms & Signs: 

General muscle weakness 

‘Ataxia 

Tremor 

Musche Hyperirng! tab itlity: 
Fasciculation 
Twitching 
Clonic movements of whole limbs 

Chorea-athetotic movements 

Hyperactive deep tendon reflexes 


Anesthesia of skin 

Incontinuence of urine and feces 
Slurred speech 

Blurring of viston 

Dizziness 

Vertigo 

Epileptiform seizures 


Mental Symptoms: 
Mental retardation 
Somnolence 
Confusion 
Restlessness--disturbed behavior 
Stupor 
Coma 


Cardio-Vascular System 
Pulse irregularities 
Fall in blood pressure 
E.C.G,..changes 
Peripheral circulatory failure 
Circulatory collapse 
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Miscellaneous 
Polyuria 
Glycosuria 
Lethargy and tendency to sleep 
Dehydration 


References: 


Is Noyes, R., Lithium Carbonate; Dis. NervenSysee, 307310227 . 
(May 69). 
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APPENDIX VII 


HOSP {PAL B : q APPLICATION FOR ADMISSION Attending Doctor: 


Medicine [es] EENT [_] oes ie PAED ea mM. CJ M.D. 
Surgery ia} GYN feet BRIA (sat seve al Sex 3. re Responsible for History 


UROL feat HISTORY fara Surgeon/Consultant: 

PATIENT’S NAME Age Yrs. wel 
Home Assistant Surgeon: 

ADDRESS Phone 
Business M.D. 
Phone Se a Oe eS Se eS Referring Doctor: 

DIAGNOSIS AD 

Orug Allergies: 

OPERATION 

ANAESTHETIC: General|__| Local [__| pa [}- ves EL] No L__] 

Time to Amount ¢.c.X (Available in 20 mins.) 

complete hrs. BLOOD required c.c.Y¥. (Ready for Surgery) 


RECENT MEDICATION: 

Type of Semi Disposition of Patient on Discharge: Saciall Service Antihypertensive [| Digitalis [_] 
accommodation Priv. Home [_] Activitation es Department Veale Cortisone [_] Insulin ([_] 
required Std. Nursing Home [_] Other —.-_ notified? Nev ied Tranquilizers (3) 


Other 


Additional Information affecting date and time of admission: 


ADMITTING ORDERS 


Doctor’s instructions to Nursing Unit, Operating Room, ete: 


PHYSIOTHERAPY [ea] 


Pharmacy Laboratory } Radiology © 


R 


0. R. PRIORITIES 


cures alfa fe ffs fo 7 te 
Ba el ee 


PREDICTED LENGTH OF STAY (eal DAYS 


Physician’s 


Signature 


Date 
REVALIDATIONS: 


1. Signed 


Admitted 190 te 


2. Signed 
Room & Bed 


Patient Number 


3. Signed 
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APPENDIX VIII 
LITERATURE EVALUATION 


Title: 


AUGEhHOY : 
Independent or Supported Study: 


Disease or Pathogen treated: 


coexisting Diseases: 


Interacting Agents: 


Other Agents Co-Administered: 


Effect observed in: Humans: ;  Aninfadice 7a sen Vatros 


Extrapolated fron related drugs: 


Nature of Interaction: Increased therapeutic effect 


Decreased effect , Increased adverse effects 


Other 


Proposed mechanism of interaction: 


Frequency of observed interaction: in article: 
Other references: 


Statistical characterization of data: 


Route of Administration-~Penicillin ; pibbekact ant uw an, 


Dosage form--Penicillin , Interactant : 


Sine of Dose--Penicillin , ANGEL ACCA Cs | 


Frequency of Dose--Penicillin__ , Interactant 


her Host Information of relevant of available: 


Age: Habits: 

Sex: 
Race: Kidney Function: 
Occupation: Liver Function: 


Chronic Disease: 
DH Une Gs are 
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APPENDIX IX 
MEDICAL RECORDS SURVEY 


Patient Hospital number 


Age 
sex | Weight Race 
(Occupation ) 
Reason for Penicillin therapy: 
Concurrent condition(s) 
Penicillin G used: Potassium, Sodium 
Dosage Form Route of administration 
Size of Dose 
Frequency of Dose — Ps Time(s) of administration 


Other Concurrent Drugs (checked if coadministered; circled if 
potential interactants). 


Indicate Dosage form, Route, Size of dose, frequency and time 
of administration of interactant. 


Indicate if any evidence of interaction. 
Indicate if"interaction"is of any clinical significance. 


List other penicillin or antibiotic used subsequently: 


Any ADR 
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APPENDIX X 
PENICILLIN G ADMINISTRATION 


Patient's Name: 


Please chart exact time that mid-day and evening doses of 
Penicillin G@ were administered to this patient, 


Day Date Time 

Ce ae 

(UAVS Cee mae 

one 

ae oe eee Ore eee 
Please return this sheet to when chart is 
complete or when the Penicillin G is discontinued. 


Thank you. 
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APPENDIX XI 


PRORALE 


: Diagnosis 


see 


Impaired Functions: Kidney__ Liver). Sarrow, 


Ue ere eae ee OS = 


DRUG. ROUTE: DOSAGE SCHEDULE START COE NTS 


DRUG-DRUG INTERACTIONS 


DRUG HISTORY 


INITIATION TIME _ OTHER TIME 
MAINTENANCE TIME 
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Cultures and Sensitivities 


CATE Dee ORGANI Sin | SENSITIVITY 


Initiation Time Other Time 


Maintenance Time _ 


i \ 1 
wlan © Px ag +) oe en ~ 
ned 
1 wrt 
ree tee a1 1) ne ne ee ee . 
i ne 
ee me ae ee ee mies 


2 pe ee Sn at ee a 


pana Sy meen <a Ai aa rn 0 dl png ts op 06 Rieha eae 
i 
i 
ha Le ot nee emi | eee ate Eemeon me! fe | sete ee ee a ee 
i f Y 
oa sciahite ietatee eee a aren eet ted . 
(a 

' ‘ : ‘ 
ee aw de AN es BR) Be ee ee ee a ee : ae heer er ae 
y ; va 4 i 2 


* 
‘ 
‘ 
om ~ mw 4 

7 ~. : ATG. vn A 

ses <a =—s been hd eee alate ela ee ne cae se a ce mm i IE dl me dl Me Geteweteth Ae a ver a a6 nest} a eg ioe - 
‘ i "a iiete n ' 

ba Cnt 


re: 7 


a wh i, 
is . My 
ae ges i = tc he eet via emanate rinicee sarees yeseta es ia) selene seeds lashes earn a te soe comme erm ewpmeritinr ae Men dete eos 
: PCL ae nasenrant 
; “y 


i ‘ 


= tne an ll lt a eR ter eet mt ean ose aan hae et SCENE Sa a eee gEeD = 
. vf ’ 
if 


: i “iba Lad 
ee re es rs eee are we 
: F (2 1 eta are 


_ enue n tem 


= 
i 
i 


Rr ne enh ager sane snc cepa 
a a Renee 
f 


PFO yee 


j 4 
es NS te. le $e, me Stn aa 


ee a EN dt ty cating en 


ee 


. : i ia van 
r dua? i! Ss 


ar RA. cc a tenatnnane rasa RS lk men nt ey teers secs : ‘ 


an | 


fl] 1 i } P BS Py - 
ge ae i | Leen gee ky eee eel as 


BIBL |OGRAPHY | 
Ip. riancke, DE... Can. J.) Hosp: Pharm. 23, 185 (1970) . 


2. Report of the Committee on Curriculum, Am. J. Pharm. Bia 
Big 435) (1968), 


’ 


oe tyler, Vee, , Ama 2.) Pharm, hte re 764 (1968), 


4. Parks, L.M., Seminar on "*Pharmacy In Transition", College 
of Pharmacy, University of Kentucky, (1968), p. 40. 


>. Durgin, Sister Jane Marie, Hosp. TOp Uc 49? onl Bo 7) 


6, Bouchard, V.E., Drug Intell. Clin. Pharm., 3, 342 (1969) 


7. Siining Ju, Gohe, P., and Sister Emmanuel; ‘Am. J /"Hosip. 
Pina rm. 4 927. 459 11970) 


8. Moynaham, P.M., Drug Info. Bull,, 4, 43 (1970). 
J) Frangke, D.En, Am. J. Hosp’ Pharm., 19, 3359 (1962), 


BO. momith, Wak. ,~O Malley, C.0.,and. Wei blen, J.W.;, Hospitals, 
Banece, Ala 70 yi. 


tt. Owvang, E.; Miller, R.A., and "Brodie. “0 7C \* "Am. J... Hosp: 
Phagm.,s 25, 624 (1968). 


ba ombelLUi 0, ba, GHhimes, B.J., Bouchard Vib. and Dutt ty. 
Sister M. Gonzales, Am. J. Hosp. Pharm., 27, 29 (1970). 


Ig. Burkholder, mos.sorug Intell.,. 5,809 Clgoo7. 


Ph miassan,wWeE.,.UHospital Pharmacy’, 2nd Ed.;> Lea. and vFebiger, 
Phitadetphia, 196/75 ps. 315. 


rs. Rosenberg,,7).Mus,arg.Periftore,S-P., Am. 9 > Hospt Pharma 
28 2200011971). 


bo pide, Waco. ePes. Aes whos Pan bacn seb le ooo. 

17 eBurkhodders. De» As. J) HOSP. Pnerig » oO woo CeLL9e3). 
, and Latjiolais, C.J., Am, J. Hosp. Pharm., 

95.5) 


19. Burkholder, D,, Am, J. Hosp. Pharm., 


18. Anderson, R, 
WY EE Sa 


Ver (Toor). 


25, 587 (1968). 


20. Reilly, Mary Jo, Am. J. Hosp. Pharm., 


21. Hospital Pharmacists Seminar, Public Health Report, 80, 
603 (1965). 


oem be 


(over) eer) eb. ts mayan 5 


eo db? .mpeds bt Vinh mu boptan ud? all ies mit 


.(83e1) boy SE 10s sored ) 8-9 pes 


spsitod ”, neta eneet A pas mile nla wei yenime @ od Mee 
OF .g , Fe!) YAoud nam 6 aiden Csi all aida 


(PTET) td ek, epigot .arot Tat anal aeaale niet 


i =) — sbyeitoven 


-g20H ,t vmA Pitt sn alc! 49sed2. ‘Brie, oe by as 
eiiaeal pm ae 


(eo@f) S#E Ee | mags tis ftsant: 


(Sd) eae cee. MBAS “asa ‘ale . 


,2@fetiqeoH ..W,b ‘net dilow. bins S09 ay yet iiahad ‘ 
G2OH UL RA 2 ONG .9bors bos 


yttud bos ..3,¥ boadouot ees 
(oTer) es AS emi 6d4 q2oH || 


+ (eaer) ea ae 
s2ids? bas 69! .. ba brs gia 


med? « san sa sai : a } 
“(aaen) a a8 

.(8d@1). doa ad oft oid 
fee | 


ve es at 


L(saer) ans BS mind). A ny era ii we 
Resighu' rBE s-men9 cel! <4 mh 0 Yah eit tefl OE 


a 


a0; : 
et ape on 


,08 , 


—ma 


22:. 


23. 


24, 


25). 


2s. 


27. 


28, 


oo 
30. 
3a 5 
32% 


3.35 
34. 


353 


5G: 
By ks 


36. 


- =| 200 8= 


Humphrey, H., Am, J. Hosp. Pharm. 112i, (4 9G1965) , 


Mahon, W.A,, and Daniel, E,—&., Can, Med, Assoc. J,, 90, 
565 (1964), 4 


Lasagna, L,, ed,, "Clinteal Pharmacology", Vol. | and JI 
Ist Ed., Pergamon Press, Toronto, 1966. 


? 


Wipksoni, ~G.M,, Bric Med, Joli, ue 1065 (1966), 

Jarvik, M,E., In "The Pharmacological Basis. of Thera- 
peutics'', 4th Ed., edited by Goodman, L.$., and 
Gilman, A., Macmillan, New York, 1970, p. 166. 


Danowsk i 94 TeS. 9 Bones sting dy V te Sabeh WG, GSuttonZ6R.d. , 


Webster, M.W., and Sarver, M.E.; Ann. lintern. Med, , 
Gi, gl}, .GL964). 


Newman, S., in "Diseases of Medical Progress: A Study 
of latrogenic Disease", 3rd Ed., Edited by Moser, 
Rw. .9 Charles €. Thomas, Spreingf led dl, 194 inons), 
VIGO eps. 302% . 


Mia ene DoH: Calit.. "Medi, 1LOl,2 4" Cn96R. 


Hutchinson, RsA.syHospugPharm, , 3%, 20° (1968). 
Lesshafft, C.f., Jr-Hods, Ama Ph, ASSOCERINS1066205 (1970). 


McCarron, M., "An Approach to the Education of Patient- 
Oriented Pharmacists'', copyright privileges of the 
American Association of Colleges of Pharmacy, Silver 
Spring, Maryland. 


McHale, M.K.wandyCanadagsA.T., Drug Intell., 3, 155 (1969). 


MeLean,.W.M.4 Bohbhged.Crinsootts WaV.{ theger. EF.) tThudjum, 
VeFu, and Phillips, G.L., Am. Joo Hosp. Pharm. 7-26. 


399 (1969). 
Fortners.€.b&-% Voices oh2/60,eV0l § LimNoPhh pal 197 bx 


Emmanuel, Sister, Hosp. Manage., 109, 44 (1970). 


Covington, T.R., and Whitney, H.A.K., '!Patient-Pharmacist 
Communication Techniques'', Paper presented at 5th 
Annual Midyear Clinical Meeting of the American 
Society of Hospital Pharmacists, Anahein, Calif., 


Dec. , 3970. 


Wilson, R.S., and Kabat, H.F., Am. J. Hosp. Pharm,, 28, 
49 (1971). 


town, tee te eohel ae 


ane) OHO, (22809) nomi bE 
(@aet) 2800 baw nen, eon 


-sYodT Yo eid6a ind lag oameaeanah aah hae: 
bné ,.e.J ,nembood ¥d basi bs fon" Ay ae 
aot 1a oer. Sl ahs ba eet Lim oeM ‘gor. 


O08 Dnosaue oa, dedee loa a \iseene 
..-boM .nisan! .onA..). 7.4, rewase oe 
ioe i ne 


in 
-? 9 ir 


Ybut2 A.» seeerport Isoibey ie 
 ts20M yd beslb3 bo BAe . 
~ebontitt | bite! ten tawe ARE, 


(adet) v dot Bee pled, 
(8881). Os iE pment geo puns fl oanid aiu « oa 
‘his bie o a caMetees e 
“tnei 269 to Sepkeuune! arid daoa ro 


oy dopone 1A 
sid to espetivirng sdola oo “eae oem. 
"9svilie i eal a ‘to si aie 


(OTOL). aos, olen , 9082A\ Ad ee £6 


»(0dRT) 224 cae ost: 


myuibudT .s Io, Toved .. Vs sane 
BS ica -qgeoH laa ee 


‘ 


“nasiat haan lee” ie 


AIRCT) ot vot tte a is 


over) as . Oh. Se aN 
setosmied4-so9i #69" ,.ALAWH | 
a3 a6 oo cr 


Dect sie0n” 
tied (oisd on ete 


ie 


4O, 


Al, 
42, 
ee 
Ah , 
). 
46, 
47. 
48. 
hg, 


50. 


ibe 
Dis 


Spi 


54. 
Lhe 
56. 


57. 
50. 
D9% 
60, 
one 


=" |2de's 


Hefterven, J.J. , JAMA, , 182, oS C92). 


Gupta, R,C. and Kofoed, J,, "Identification Guide for 
Tablets and Capsules", Canada Law Book Company Ltd., 
Toronto, 1967, 


Wood, K., Jr., Am, J. Hosp, Pharm,, 26, 701 (1969). 


PrSod PA.J. ; HOSPICarsy 645,17 2819779 « 


smith D.t., Can. J, Hosp, Pharm.) 23, 19) (1970), 


shitting, J FG. J. Am. Pharm.Assoc., NS6, 632 (1966) . 
GibsonlaMoRs , J.°Ams* Pharm. Assoc.; NS6, 632 (€1966). 


FOX, EPA. seAm. J) Hosp.’ Pharm. 26, 334, (1969). 


Brond oh. J. Am. Pharm: Bssocs NS), O34 Gloog 
S 


deleon,e nh Ff ., Je AME Piarm: Assocee = NSTT. 54 Clos lie 


Se aEEnneemeeemnl 


Briend, DoG.,. J. Am.- Pharm. Assoc. oNS4 526 (C1964) % 


Batrvorars, C.J. and Berry, C.Cc. Drag ‘Intel. Clyne 
Pnatme, 952204 (1909). 


Malahy, B., Am..J, Hosp, Pharm., 23, 283 (1966). 


Climite ,2J.€.. and Kabat, Bok. , J.5 Am. Pharm. Assoc .., 
NS9, 450 (1969). 


Gelber, I., "Released Mental Patients on Tranquilizing 
Drugs and the Public Health Nurse", University 
Press, New York, [es Heys i 


Silmutzer, A., Pharm. Times, 36, 44 (1970). 
Bellatiore, India Jo Am, Phartgeed acorn c om Gloy bye 


Hynniman, C.E. and Lamy, P.P., J. Am. Pharm. Assoc., 
NShIo 158 (1970). 

Falconer, M., Can Pharm, J., 104, 148 (1971). 

44, 57 (1970). 


—= 


Cockerham, M.F., Hospitals, 


BoeTes* Glcs, sModYPHoSp® , 1142" 1302 (1970) + 


oe 


Ligon, M,, Can.Pharm. J., 104, 68 (1971). 


U.S. Department of Health, Education and Welfare Task 
Force on Prescription Drugs, "The Drug Prescribers", 
U.S. Government Printing Office, Washington, D.C. 


1969, p.21. 


‘i “We > re ei 


“etsaer) att sat cabin uae 


403 re Hol deat iisnebl” Sa (ba0fox 
.baJ ere Ages | mnt te gah Matus? be 


_ 


saete oe. 
(eae). toy. es cotta .aeoH i val te a ars bool 
AVENE ST Ee peed igeet (it. boat gt 

(over). tei “Ee bene es qeow v Tr) fat q sine ; 
(aaet) is) mH | Sarah aan aah mA iy <i - Priniiy. =. 
(aaer) S£9, Ree" (s208eA) ‘mea tenia edi wel, a aeeane ee 
. (@aet) Mee 1 i pore .geom Ke hh Ad x07 be 
(VOGT) ~ AES KAM, 9022 vanes as iv LAA bree 5 | 
. (ENOL) He Lyem 2080 oo ae iw a. A dane: 8 a 
.(#0e@T) 882 te 20228A mais dd a wae» a bneist 


net? ean) gure ak erred bas ‘49 stelotaag | 0 03 
at i eoer) oye ne (fT a 


(aaen) £86 aS : my 8Ag -g2oH 4 hal ~8 onal | 
“3 088A genet: ce e™ Me teder eed ah Livertai td ¢ 
| (eer) ae eh 


a 


| Perea eee no 24094 +64 IeanaM beedater’ at aul : 
| Mt Re teutag DNtaliadcd aiiseh > Tidu@ end bas 2po7d — ae 

| nee ~aNOY Wek (22079 wis ae 

<fovet) oe dt) veomiT Dhsal iaail 4 ah “vessuatia a ee a 


-yel) ae BE ..b3 meat MAL yell sovoitetias ay 
+2088 sOTBAa mA gu ham Gar trty iR 7 | 


Pe 
" (Vey Bei dit fi 
at anaes eo eer sa 


yy 


i! poe’ 


a E ie . 
ae xen a i rhe seat. ned nds eta 


i wy ‘i as 
_ vest sea nolse - trie me n v4 od een 
us Mevsdixzee19 ae rt aia seit: 
Recah mosent ‘eotete 


ae cu | 


‘aa — & 7 


=" U2A = 


62, U.S, Department of Health, Education and Welfare Task 


Force on Prescription ‘Drugs, he *Dirig “Prescri bers. 
U.S, Government Printing Office, Washington, D.C, 
1969, p+ Sa | 


PS.. Stoddey eo PD, cand, Lasagna, Jo, ai .Ghron.: Dis. 22:;. 395 
(1969). | 


64. Ogilvie, R. ‘7 and, Ruiedyi.« J .u,) Cams Medi cissoc. J., 97, 
1450 (1967). | py 


65. Winnick, C., Sociometry, 24, 384 (1961). 


66. Williamson, R.E., and Kabat, H.F., J. Am. Pharm. Assoc., 
N6u Ws) 64 (1971), 


67. Henley, S., Tester, W.W., Knapp, R., Hospitals, 42, 
99 (1968). 


68. U.S, Department of Health, Education, and Welfare Task 
Force on Prescription Drugs, U.S. Government Printing 
Office, Washington, D.C,, 1968, p. 54. 

GB). Watlntciny 96, At. @ Dr ugrdl ratio bliegilea 133 eCL9 Gs. 


(Oo nehscnman,.J.U,., and Maudlin,  Ruk., Onug Mintel, =. iClain- 
Pharm., 4, 10 (1970). 


l.. Sieevierist, (Ki. Ms... ~Voil ces 912/60, (Vol eel somal, CEYAL). 
7) adn, Rte, rug: Intell, Clin. =Phegm. 2413s. wGlo/ Oe 


73. Thomoesomasc 40 47iSchwartu, N.W., Trites, Dak., and 
Peckwart:. Jicr., Am...0. Hosp a Pilanm se. .2 1; “277 CAS 70) 


Ji Wevimes Moe. Am. Jv. Hosp. Phage. 27,294 C1970). 


75. Barbleau;,, AageGan. WMed ABAssoe46l., 101, 791 (1969); 


76. Morgan, J.P., and Bianchine, J.R., Rational Drug Ther., 
Fo War GS Dili ac 

77. Brodie, D.C., ''The Challenge to Pharmacy in Times of 
Change!!, Commission on Pharmaceutical Services to 


Ambulant Patients by Hospital and Related Facilities, 
American Pharmaceutical Association, 1966, p. 39. 


78. Frandke) D.E., Drug Intell., 1, 243 (1967). 
79. Smith, W.E., Drug Intell, Clin. Pharm. ,93, 322 (1969). 


80. Hassan, W.E., "Hospital Pharmacy", 2nd Ed., Lea and 
Fibiger, Philadelphia, 1967, p. 83. 


JaaT sve hing” noua 4 
PM Soda. Sa ent” «FR 
a. ie sheen maii Oren 


aee 38 woate ama i arere congas bn 


NOG -b (doezA bem isd . Vt eybsua ve a 


(ise ft) Ase ee: . y pamot a . 


t 


26228 jmigdd .mA ob ,.9, 0" seded bre: 


$0 ,2letideow ,.A ,qqend a W Mei 


6 Views 


daeT a16tisW bre ere ee di test: Fo ott sin 418 
pArisanis4 Insmn even ic th ee 1: ‘noltqitseey sd 
48 Vg Bae! 13.0 notent d. 


+e Fe Lena a ee Se 
AVREIT SEL if _Tiaant puad , ALD .nodtew . Re 
He esd: 9 
pamizesth » Oy: 


Hihd hse nl, paad . AeA at ae i ar. 
on, : (over words eee | 
OREO VT len er tow -09\8T ee ol a 


sg aoe 
AOEPD RE ee, smysa4 nity a 


Cw 


a eeataT, , WW g 
. (oer) "eee AS comisds -q2oH i 


(ia | 
-(ON@1) Wes XS 7609 geet o ey jaaen 
(ede1) fey aot aa bolt +962, va 


od ect iale uazen nea ee | 
eats fiseF oA 


‘RE .q ,8d@T enol seizoeen eel 


| (v8et) eas a ea ha Bnd 4d 
(eaet) sse irre ND, 11ga8h bho | 


154!) 1) 09 igattig 


hcg ee ber 


81. 
82. 
333 


84. 
85. 


86. 
5]. 


88. 
89. 


90. 


a1. 
92. 


93. 


94. 
=e 


Bie 


a7, 


98. 


= 123 ae 


Lucille, Sister M. and Rappaport J., Hospitals, 43, 
74 (1969). aR 


Benson, 3.10. , ancrkabat. W.F. yy Am. Jc Hosp. Pharm .-, 
guse2b3s (1967). 


Greth oP oA... - testers WoWs, and Black, Hadi.4)Amegal. 
Hosp: Pharm., 22, 558 (1965). 


Mahoney, R.W., Hospitals, 40, 138 (1966). 


Barker, K.N.,° and Heller, W.M., Am. J. Hosp. Pharm., 


PiloecOse tM. and bletn Mbe. SAne J HOSsoe Ph amie =e oe 
160 (1969). ais 


"Audiovisual Aids in Modern Medical Education", 
Documenta Geigy, (1968), p. 1. 


Peony kOcugehabeddl.. 34) outa ps6)! 
mith wee. Ordgsintel .Clins Pharm. 4.0 /3e(h970)2 


Ginsberg, M.P., and Birmingham, P.H., Hospitals, 44, 
94 (1970). 


Visconti, J°A., An? J? Hosp.."Piaem., 26, °.378° (1969) | 


Morel LE, H.bs,anae Melmon, K.f:, Calrt., Med. , 109 
380" (1968). on 


Puckett, Wihi, and Visconti! J.A.,°Ame’J’ Hosp. Pharm., 
28, 247 (1971), 


Hartston, EuA...Ohug,ineed! ~ Chine Phatigns, 4 saat C197 0)o 


Elking, Sister Mary Pualette and Kabat, Hi... Amand. 
Hosp? Pharm... 25, 485° (h96e). 


Munzénberger, P., andiEmmanvel, Sister, "The Incidence 
of Drug-Diagnostic Tést ntertference inareat 1ents 
Treated on an Out-Patient Basis'', Paper presented 
at 5th Annual Midyear Clinical Meeting of the 
American Society of Hospital Pharmacists, Anaheim, 
Cali. Dec, el apor 


Azarnoftf, ,D.!., ,phanmacol. fon Physicians, 4s laGheb. 


970)... 


Weinstein, U., tin “The Pharmacological Basis of uthena- 
peutics'', 4th Ed., edited by Goodman, L.S., and 
Gifman, A’, Macmillan, New Yorke 1970, p. 1256. 


Se Wk) VOLE ey OS ate Ge eh! See en ne eee en Wa ge WR A ee 
+e i to iat 4 We pial ie Kon \ vee aS) bE ah C ‘ ‘ ., “ y Hy 

# re : i, f 1 a EST Do : : suits on ; Nv i" ‘an a 7 

Se eel > of fw \ i. ’ i rs a De oe ean i an 
‘ ae ata 8 Us a } ve ha t Pay Byir 
TEE A hate a eae iil Pieter Diaeeey ase 

f } Pe. : Kae i ee ‘h a = Dir Ss { ee ye, 

fh J2ledigqeoH ..l tvoqsqqed tne Mate e. setae) 
aac eit) Aha re es a dei) & 


i 

4 

| (ea 
«- M2684 .qaoH \ 1) mA taal it edeol | be § 
iM ; bh van | a ; 


be HA. ba A) ols Be bits oo Wa)  aapees ies Aa 
hay i (eee bY de ee # oa a4 LweoH 
i ‘ ah ay 1s ; 


; i Ae ee ae ao em), f eh vi 
_ | . (8aet) Bet <b 2 hedi qeee me a crenata 48 
Pore) 
Ea feared | 


pes * 
ie 

} 8 i 
A 


OS. MIVENF -GBOH MO NWA) A3 iis, ie pte H 193808 
| | | Nee, Bot 
| | pigia ¥ 
.“noissouba Isvoir bet pn abom at aban or eivotbuaY 
~t iy CBee) Neteey Binambood 


eempeds’ vqeah ot mA OEM ee She: be: 
| EVEN): 


ie 


oa) 


COGS) OTS ea 2 riage eee ORG sri 


.(OfeT) FN Peet BAD, oat hea CEM ie seat: Av ime 
V e * « } t * ¥ 7 | y . : aii / 

-fe -elerttqgoH . -H.9 , madenim ke boa rae ¥ -ovedenta ' 
| ie (Ove) BR, 


.feret) 8Y¢e os cements sao: Oy ore cA f i Re noo giv, 


ROT bem VT1e8d .21.4 qos Bee ae re 
ae a ates ) OBE a 
| Paves 

‘ PA Woe rm 


y 


psc ext homens wht tip ans Buse a get i: 
ae i 


FY o ft Ay’. H visa) bre ‘s3 


ASS 


} 1 s 
mIBH .qeoH lL WA ALL Td moge ty is 


fares ¥eM 439802 conde 
ae OF VES ccm 9208 
; al ) me! a a, 
- Labial sa bite. afta aes forrre =" 
| iin! Jeet 2iseoagshireuit Yo” 

batneesaq 399649 Rd 


2 
1 
feed: 1n91989-300 Ne N® be2e a 
ant 710 pnigeeM Taotnt! 2 veeybiM heuna seta 3 eo 
q 


ii ontena: c2teloemrs rl siiqaot Fo Wistoat 
nay | IE Hy ey ORR ee 


409) fb cgi stays > 791 HoaBIeNEHs 


a La if 


y a hy NY ie | . ek 7 
ee al riage 2 38h si tty 7 
bas’ a re oo} yd Bottbs ..ba Ati 
— ee RE Rah at i 
We, 4 7 Ve — 

i) ; y a a Hes ed) 
Ae ss pas 

_ woe 
os 


sonshisinl ont” .wetsi 
atnetsaq ni aateaatts 


” 


=] 


o2° 


= FRB 


Jarvick, M.E. in "The Pharmacological Basis of Thera- 
peutics', 4th Ed,, edited by Goodman..L +S.» and 
Gilman, A., Macmillan, New York, 1970, p. 185. 


Editorial, New Eng. J. Med., 279, 1286 (1968). 


Moser, R.H., New Eng. J. Med., 255, 606° (1956). 


Nelmon, Kok. , New Eng. J7-Med. "204. “1361. PGr9 7). 


oe 


verdad ls *'rGs; Thornton, G. Ff... Smith, JiWo, and Glurt. 
EB. Bull... Johns Hopkins Hosp... 129, 299 (1966), 


Hoddinott, B.C. , Gowdey, CW. Coulter, WK... and 
Parker, "Jin s, Gant *MedtRAss oe. ie, 49 /. F001 Fi 1967). 


sehnmmer, VE.Mr7 Anny tntern. Med. s. 608" 100" (F964 y" 

Meee eNe), Ore Neds) ds, ) soto 109) 

U.S. Department of Health, Education, and Welfare Task 
Porceson Prescription. Drugs: Rinal Report UL Se 
Government Printing Office, Washington, D.C., 1969. 

35 (1968)% 

31 (1968). 


MacDonald, "M'G; ,"and MacKay; Bik Ys JVALMSA. 3 190. 
1071 (1964). 


Weston veJean*K. PULATM. AL. #2038 
Reidenberg, M.M., J.A.M.A., 203, 


Roeh-Wesen, 90%, "0rug’ into™ Bul Vi ¥o2 tty oT ar gee). 


"International Drug Monitoring: the Role of the 
Hospital -- a WHO Report", Drug Intell. Clin. 
Pharm., 4, 101 (1970). 

Parks; J2Siys Gane ¥: HOSP: Phar. 147 (1970) - 


GLCKRP HE s  MGet Ta nen OT sso sep iGos - Rewrs 5) Gi. Pac 


23; 

Ss 
Saiskind’ “VSO and®S lone S¥Dr er TAM aA, 
Hynaniman, C.E., Hosp. Pharm., 4, 9. (June 1969). 


'Adverse Reactions Reporting Systems'', Report on 
International Conference, Hospitals, 44, 80 (1970). 


PATTpt©9.R. 2 Ameel, HosprePharme ye 27 7 659 (1970). 
Brodie .* D.C... Druq Intell. Cline Pharm., ae 208 (1970). 


Burkholder, D.F., Drug Intell., 1, 87 (1967). 


sé10Ht ery Heald a ei im: | sit wad - 
baie .- eh a. etembood | yd ‘betibe a 

28h vq: ae Aey wom. .osthimoeh |. A i: 

“(eaer), aast XS BOM 39 +k mar 

.eeden) 308 aes x Bem se) png’ walt ? “ 

(iret peer” “88 fs bide “bad Bac! . tah 4 

ee oy 


tte bas eee ite ies 2, NOD | 
(8s et') RES «Sat yao anbadol ona | a: 


bre caw .Aegtood (LW » Yabwosd 2.4 ten 
AVRO) TOOT (Ke pt |. 3028A. OEM ned ees 


(SCT) OOT .08 ,.beY .axeta! ona tna (omnia 


.(eaer) ete a. — bah 18 he cane 


bits 
; : 


dent sistieW bos ,Hobdsoubs , ibtvedl #0: de 
2. .22edeR bent? epaud noi s@iageen 
OCT ..5.0 ,nadtonitesw ‘sania aig | 


7 ; a 
eu \ AX |} 


ABBY SE LOS, AAD a og cnt 


ABORT) FE CEOS . AMAA, be td ene 
(ROE AMA AL (eaoBM bas 
aa ie es 


1 88@1) 8 Sic Ae: oF vane: a vee oa | 
a ve Mh : ; ae 

sit to slo edz. be ke 

nit) .tegad py7d toners 16h a 


(over) ver ES * WEAF, gael. 


_setwed «o2% ovigede |, 276 per 
coved) ‘eeei" he BY EIS «+A. MALL ie snol2 § “4 


ever stiut), e A Pree got. aa 
et ee 


at oA Velie entaioadn: 2 Gan 
(over o8 , a +2163 (gzoH 998978 7H0%  lsnobtentis 
; wa a : 


sforery: eae res eels -g2oH ou pee pe RK. 


(over) gos Chait ott Aodnp 8 
ae pens i ad at er 


= 2554 


120. Bowles» G:C3, Moa Resp tt. 1745. (1970) . 

iis “Sharpless, S.K.. in the Pharmacological Basis of Thera- 
peutics", &th Ed., edited by Goodman, L.S. and 
Gilman, A., Macmillan, New York, 1970, Og Elza. 


122. Barker, K., and McConnel, WS OAM Oe HOS De. Fie Gite ato, 
360 (1962). es 


i252) Barker. ks,  and@Ahelversewls’ Ame. Hosp. Pharm ; Zul% 
609 (1964). Ry 


2A: Vere, D.W.**taneet? nl BEY lek EDS oso BE 
eoeae anoersons Riba. Am. J. Hosp. Pharm... 26.162 (197 1) 


126. Shellenberg, R., "Causes and Controls of Medication 
Errors'' unpublished paper submitted to Department 
of Hospital Administration in partial fulfilment of 
requirements for Diploma in Hospital Administration 
in School of Hygeine, University of Toronto, 1968. 


ie Cat kenrsaneNh > Am. ot. Hosp. Pharm. 9 26, 1324 (1969). 


26%. Hyonimans CrE,.S"CohFad "Wik ds; Urehy WeAs. Reidnicks 
Beha5 and. FarKker, Pb. Am. Jo enOs pe shiaimnr, V2.) 
80371970): 


ron) ohateshorn.. E.A., Drug - fatell . Ching Pharm. , 4 ETS 
ery ys 


130%. Ganes* Bs Giswand Waller,” ROA: “Drug Interaction Tndex”, 
Meditec Publications Ltd., Kelowna, B.C., Canada. 


13). Ha¥teshorn, E.A., “Handbook of Drug Interactions’, 
Donald —. Francke;, publisher, Cincinnati, Ohio 1 37c. 


132. Tutt ver *COBls Canhye JSP HOSpeePharmt. cen co (ho Og) 


133.5 Carson, J.A., “Drug Interaction Manual; vanvilie 
Pharmaceutical Publishing Co. Inc., Danville, 
CATT No.bS2 Lo 7.0: 


ighs AutTanlsJ2?, Berman.°Av)* and*Gaescs, Wil. @ Am. @J5 Hosp. 
Pharm., 20, 467 (1963). 


fe5%. Weinsteinhe bttg in The. Pharmacological Basis “oT iteraq 
peutics'', 4th Ed., edited by Goodman, L.S. and 
Gilman, As; Machiltan; New Yorks 1970; p. 121z8 


is6: KMepermotts’W:, "Bunny PiA: 3 Benet, eMs ™dubots Rh. , 
BHU REGnoldsMOM.E Shad: Chin! 8rivest .,. 25. 0190, (1946), 


+eredT to ey y Hes pbeh oaths 
DNS ies Pa Vipul ya best 3 
SUL .q  OVGT Ciro weM % fio’ 


“ ae 
, ei Jomibd4 pee be ian Aen Rei 
vy ah i | ria | RRS Pin, yi var o | 


1 , + A ; Vm a Aten , ~ a he i ) daa 
<{S ¢.m7edd |. qeoq WPA: i ahi) ae i 


ie 
en) ane ae] ce Wid 18v 
: (FX 2F) Sf ig 8s , MTHS geaHt ie re P| 


i «noa1sbad My * 
at 


hogs bam to ,eloving) baw ‘egeus9 i PP easndne iinia eS 
Jasmd7 Aged of “batiimdue raged ‘bade tt dui Meroiyd » ; 

‘to Aeambi tint tebsasg’ at ot tents te  fathq2od to 

qoise7teinatmbA Tesigeot ai eholqi @ 7 se ahs dere 
Bde OF NoTOT to Yi leisvind canteewt hid canada ny 


hedeT) we” ie sored 420 wih i MM tees 


-e8 


a2 


- a 


AAO, ROR. ge 
3 er ee ng ni ta aa eud Aaa on ys 
: | Pts c “ag 


err yey, sa Ww toa ae banned , asa oemianyl (BSE 
A: 40 tieng quer eh vat eae 7.4 ‘a Bae .. A, &" » a | 


. ae bat toi soehesnt pu nd" AA _ Vet Ue 48.8 . 
 seben6o ..9.8  sewolan bad ang. oot haul ate im 


- "aadladengen 1 pus te. aed toon 
Bah dino Teor fanid teder dees 


(eagn) eer SS compas sei. -b .neo peren os 
| stlivdsa bewnat Ly 


ont pur" pit. Bers 
ei ae ig +a on t pee 


on les 


‘ea me ead Aes al senna mee “% Pee viad seh ef % 
cag a | { | Pe i 


Las a 


pace ph Melody (OM der 
(OPRTD OCT 88 chemvinl 


Stee Ore 


Imie, Fishman. S54 and Hewitt, We Een Meidrar Cont ns peNp Ae 


54, OFOS7 (1970) 2 


138. Finland, M., Meads, M., and Ory, E.M., J.A.M.A. 
S52 (1945) 


139. -Broh-Kahn, R.H., and Pedrick, R.F., Am. J. Med. SiCHnan 
220, 691 (C1946) 


P20; SMarkowltz, Ms; and Kuttner, #ASG.% JP Pediatrics, Ste 
195 (1947). 7 av 


Pilea HewivGr. Wale, «Selignan., Sia. ..and Dergh, R.A. J Labs 
Ciiitar gates, Gye 792) 1966.) 


"954 (1950). 


2. Jawetes, El, Gdnnison, adr Bee Colemanvev. RS, 2Sc i emee. 
Las 


1] 


143. Koenig, M.G., and Kaye, D., New Eng. J. Med., 264, 
257 (C961) 4 


144. Jawetz, E., and Sonne M., New Eng. J. Med., 274, 
FLO AGI 66) . 


is. jGamnod.i..eeerand Waterworth, “PoM:,=3. Clin, “Pathe. 
he, 320919162). 


i46, Manten, A., and Terra, J., Chemotherapiia, 8) -21 (1964). 
147. Simon, C., Chemotherapia, 11, 43 (1966). 


148. Jawetz, E., in "Annual Review of Pharmacology", edited 
DY TEWiot.) How... Cubting: «Wats. cand Diets bare janie. 
Annual Reviews Inci, Palo Alta, Cal itornia,, 1966. 


De 9s 


149. ‘Jawetz, E.., in “‘annual Review of: Pharmacology", edited 
by ‘Elavott,. HiW., Cutting, WiC. . anda Dimer sbachaaenee, 
Annual Reviews. Inc., Palo Alta, California. 1960.70. 


Weve: 
We0y. MOO trond)... Biri aMedao (de 5, 2 lo mm CIogn) ee 


151. (Avakian, S. and Kabacoff, .B.C:, Clin. Phagmacol. therapem 
Seo Ou )ie 


i562.) Weinstein, Ls, dine The Pharmacological asi sso Tierae 
peutics' 4th Ed., edited by Goodman, L.S., and 
Gilman, A... Macmidil am, New Yorkin 1970.) ps Pein 


158. “Sabah, 7.20, (Eider) SHAG Me Calt oC ep and Finan: 
New. Eng. Je Meds i42/ 79 1232 G19 67). 


154. Kunin, (CaNe, Clio. Pharmacol. “Therap... 7) 180 pLl966)0 


a Ds PSs, 
i oS 
ALM aT LOM, ae ws, 3th 


Sab chin Cada ae Sn “ 
.. 7192 .baM LG LWA AA 498 
pik Jeolatetbed Shh ade 909 18 ire w a et) | 
G6) <0 .. Ask (aed sd hits Re: dake. nem tr or aise iwoH = | 
| fae ~ {2801} @ ie 9 ia 
ar me 


ae eA ‘ 
BIAS oe: . Rv ne bid ee: 99 ail Ce eee oe 


Nees) aay Lice 
. bane ETON eo 
HOS bem .L pnd wok ..0 \ayey bine 


A RPE bem Lt vend wei Se sinealy chain 


Pua Bik y 


ee hTBS. pnd bas “yom ase niaale 


VRAD ES Neer ated Mod get rab (evar vo he “rbd og aa 
sia P ah Bag 

(det) ee wiih c SRS | ¢Dpnomi ey Tat 

bSFTOS y ‘Woall aden-yei®. 46 war bmal | eaey fe? 


Hah phogdet syd bake, of shi Od 
Bde! Bhavottied , ta ° of 


bStibe.., "yoo azem76dd a . 3 in 
HAA. doedeleid baie. RAEI . wWWat . 3 | 
a 888 simon ted ee Wey esol ewely . Ans 
v ia EN ar 5 
(eel) cer gent bam Sya neon | 08 
1 Gs79nT , Hossmaed4 “pire at Sevednn hae. alavA a 


“Bs 1ShT. to! eleem | 
brs Are ee a 
a ee 


” bas lai brs: Peay. 


Be ish alte ARR Vs 


5 


380 as aay 


ina a 


=>» 


= N27 = 


155. Kane, Gordon, '"'An Evaluation of the Significance of Some 
Penicillin-Laboratory Test Interactions", unpublished 
report submitted in partial fulfilment of the require- 
ments of Pharmacy Residency Program, Vancouver, B.C., 
Canada, 1971. 

Pee Model) Wo, Clings Pharmacol. Therap.,- 55.265 (1964): 

157. Bunn, P.A., Pedtatric Clin. N.As 8, 981 (1961). 


hoe. Fishman, L.S., and Hewitt, W.L., Med. Clin. NAA., 54, 
1081 (1970). a 


159. Weinstein, L., in ''The Pharmacological Basis of Thera- 
peutics'', 4th Ed., edited by Goodman, L.S., and 
Gilman, A., Macmillan, New York, 1970, p. 1219. 
160. Medical Letter, 9, 55 (1967). 


161. "Adverse Reactions Reporting Systems'', Hospitals, 44, 
80 (Dec. 16, 1970). 


162. Emmanuel, Sister, and Dauphnais, R.J., Drug Intell., 
Ze eon C1968): 


hee spanrelson, FF. Hosp. “Pharm, 5, 220.) Cl97 O)r. 


Porukabat, Hers, Can. ‘J. Hosp... Phanme 223, “96, (197007 


ry iy) soanoittoviz sty» fais ined 


bedeiidwau i "enol sosyedal A 


+eviuper sft To saomritia? tei seq 


0.8 WevbOodSy IOTLOTT: Bec 


ADEN POS Seis. qe reAT ee sana dw ‘aban | 3 
4 tieen) 16e BoA ey singeted oe hanna 
MR AW Ri TOs bem” ead wo ta twatt ‘bie va 


ae 


“s19dT Yo ef2es64 a sieahas Cea oat! Aw. 
bas). 2. J Pi a yd bos ibs oe 
-OTS! ia . OKet, ATOY> well. <7et hime 


(RIVA) BR sties ‘teotben 


fA ,eletiqeor: , Wsmeteve ent Hogan, cotiaeed oexevbat 
| COVET at .99G) 08 | 


..- Thetol gurd (baa selendspad bne stadete pale | 73k 


(OFT) 1s eee, Lazo ae neetsined 
(OVEN) Ser 8 | mien Racal isle 69 a. iH 0h 


ft a Ji ‘ ‘a iy) i a 
es ie an j 
Beye ie 

, 7 iy Me j 


ai PP: 1" a 7 sa aT 


“ 


‘ At : 
ie ; 
a | 
it | 


